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ABSTRACT 
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environmental Conditions (temperature, illumination, etc.) and human 
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is hypothesized as a way to gather the data needed to make 
environmental measure probability inductions. Evaluations gather 
counts and measures of objects ahd environments needed for human 
activities. Human satisfaction levels are then defined through 
questionnaires and indepth probes of cultural meanings, and 
correlated to the Counts and measures. Environmental measure 
probability inductions are made from these correlations. Preliminary 
to making evaluation field studies, assumptions are made about 
environmental parameters, quantifying user activities, the validity 
of user opinions, the dimensions of cultural meanings, and the 
manipulation of data. Five "realities" are isolated for evaluation 
comparisons; objects, environments, standards, records, and opinions. 
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PREFACE 



Several years ago it became apparent that two technological in- 
novations would soon radically alter the planning, programing, design 
and construction of University facilities. The computerization of 
information flows was already creating huge data banks which become 
increasingly invalid over time unless continuously and rigorously 
evaluated. And the impending industrialization of the construction 
industry would require the development of "performance" criteria 
with which users of facilities could express their environmental 
needs. 



Since the University already had a rich variety of facilities 
from which to gather experiential data, the central issue became the 
question of appropriate methodologies for the evaluation of existing 
environments to develop expressions linking people to their environ- 
mental needs. It soon became apparent that the method used to gather 
this kind of field data would also be our theory of the linkages. 

This necessitated the development of a complete theoretical framework 
for the studies, which are presented Here so that others might avoid 
some of the agonies we*ve experienced, and perhaps build on our ex- 
periences. 



Three persons were instrumental in keeping the studies on course. 
Peter Manning, at that time Director of the Pi Iking ton Research Unit 
at Liverpool University, served as a consultant for the first two 
years, and insisted all the while that the results of building evalua- 
tions must be useful to both the occupants and to architects and en- 
gineers. Robert Sommers, Chairman of the Psychology Department at 
the Davis Campus of the University of California, reviewed the studies 
at several points, and his comments were both helpful and inspira- 
tional. Morton Gasstiian, Assistant Vice Chancellor of the State 
University of New York, who.posed the initial question, and under 
whose aegis the studies were made, continued throughout the period to 
pose meaningful questions and to insist on the use of concrete terms 
to explain abstract concepts. 
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SUMMARY 



“Environmental Measures*’ In the forms of probability inductions are 
conceptualized to express the relationship between environmental con- 
ditions (temperature, ill umi nation, etc.) and human satisfaction le- 
vels for comfort and utility. An "evaluation" method is hypothesized 
as a way to gather the data heeded to make environmental measure pro^* 
bability inductions. Evaluations gather counts and measures of Ob- 
jects and environments needed for human activities. Human satisfac- 
tion levels are then defined through questionnaires and in-depth probes 
of cultural meanings, and correlated to the counts and measures. 
Environmental measure probability inductions are made from these cor^ 
relations. Preliminary to making evaluation field studies* assumptions 
are made about environmental parameters, quantifying user activities, 
the validity of user opinions, the dimensions of cultural meanings, and 
the manipulation of data. Five "realities" are isolated for evaluation 
comparisons: objects, environments, standards, records and opinions. 
Arguments are structured for fifteen comparisons showing the kinds of 
claims which can be made, how they can be used, and the warrants for 
making them* Two field tests are discussed which tend to support 
the Hypothesis. 
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1.0 INTRODUCTION 



This 

monograph 
conceptualizes 
"environmental measures" 
as 

links 

between 

humans and environments, 
and 

hypothesizes 

an 

"evaluation" method 
to 

develop them. 



The development of computer technology 
has unleashed powerful new capabilities 
to process and analyze huge masses of 
data quickly and economically. Among 
these capabilities are architectural ac- 
tivities such as computer aided planning 
and design * and simulation modeling of 
human-environmental situations. However, 
there is a "missing link" at the inter- 
face between humans and their environ- 
ments. A way to express this link is 
conceptualized as "environmental measure" 
probability inductions. Then an "evalua- 
tion" method is hypothesized as one way 
to develop the necessary data with which 
to begin formulating a body of theory 
about these measures. 

We develop our argument following the 
pattern of thinking or inquiry of empiri- 
cal proof that Dewey cannonized in How 
We Think as "...five logical distinct 
steps: i) a felt difficulty; ii) its lo- 
cation and definition; iii) suggestions 
of possible solution (i.e., hypothesis); 
iv) development by reasoning of the bear- 
ings on the suggestion; and v) further 
observation and experiment leading to its 
acceptance or rejection." We follow this 
outline because our method for studying 
"environmental measures" also becomes our 
theory of them. In other words, the 
"evaluation" method which we hypothesize 
also becomes our theory of "environmental 
measures". 
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2.0. ENVIRONMENTAL MEASURES 



2.1 Design Fit 

A When a EuTlding "fits" a person, it 

“design fit" effectively and attractively shelters, warms, 

matches cools, etc., his body in a manner that is 

constructional measures efficient in terms of cost to build, operate 
to and maintain. One way of operationally hy- 

environmental measures. pothesizing the chain of events leading to 

the design of buildings is as follows: 

- PEOPLE express their physical needs 
in terms of their activities as in- 
dividuals and groups, plus 

- ENVIRONMENTAL MEASURES which describe 
the environment that occupants per- 
ceive: how much space an individual 
needs, how warm it should ”bi, the 
light he needs, etc* , for his activi- 
ties; plus how many of what kinds of 
spaces an organization needs, their 

, arrangement, convertibility, flexibi- 

lity, etc.j for organizational acti- 
vities. 

- The architect DESIGNS a FIT, using: 

- CONSTRUCTIONAL MEASURES which des- 
cribe various structural and materials 
possibilities in terms of strengths, 
hardness, insulation values, etc., 
that will provide the ov/ner with a 

- BUILDING that can be efficiently built, 
maintained and operated; and (hopefully) 
effectively used. 

2.11 

The designed linkages can be diagrammed as in 
Figure 1: 



IHUMANS 




*( Perceptions 


& Satisfac- 

J * \ 9 




tions) 


A. 



ENVIRONMENTAL 

MEASURES 



B 






CONSTRUC- 




TIONAL 




MEASURES 


Q 



BUILDINGS 



Figure 1 Design Linkages 



(Structures 
& Materials) . 



4 . 



2.2 The Symbolizing Problem 

We carfanalyze tr.e difficulties the 
designer faces in this model by looking 
at the linkages we have labled A, B and 
C. 



The 

link between 
building materials 
and 

constructional measures 
is 

explicit. 



The 

link between 
construct!* ona measures 
and 

environmental measures 

is also 

explicits 



The 

link between 
human perceptions 
and 

environmental measures 
needs 

developing. 



2.21 

There are few problers at solid linkage 
"C" between building Materials and the 
constructional measures, because an ex- 
plicit set of categoricals have been de- 
veloped for concepts such as lengths, 
weights, and volumes. In addition, ob- 
ject-referents and physical laws have 
been developed and are maintained to 
warrant {see Section 4.3) the continu- 
ous accuracy of the categoricals. The 
designer can use the categoricals and 
warrants with confidence in their contin- 
uing applicability. 



2.22 

The solid linkage at ‘ ; B ,r is the "design 
fit" between constructional measures and 
environmental measures. Again, there are 
few problems at this linkage because the 
environmental referent Of environmental 
measures have had categoricals and war- 
rants developed for them using physical 
terms that are consistant with construc- 
tional measiiTS 'terms / The designer, for 
example, can with confidence logically 
entail, from the heed to maintain a room 
temperature of approximately 72° in a con- 
crete and steel structure, the amount of 
heat that must be provided to the room. 

2.23 

The dotted linkage at "A" is between the 
environmental referent and the human satis- 
faction referent, and it is here that major 
problems exist. No sets of categoricals 
and warrants have been developed with 
Which to represent enduring 
human satisfaction needs for comfort and 
utility. Thu?, the first step in evaluat- 
ing built environments is the develooment 
of the human satisfaction referent for 
environmental measures. 



Seven 

kinds of links 
between 

human perceptions 
and 

environmental measures 

could 

be used: 



experimental evidence; 



"wine- tasters;" 



2.3 Seven Kinds of Environmental Measures 
In the absence of categoricals and 
warrants as links between environmental re- 
ferents and human satisfaction referents, 
researchers have used words s verba] state- 
ments, graphics, and models as links. We 
will briefly discuss some of these approa- 
ches as background to the approach we call 
the evaluation. 



2.31 

The traditional approach (for the past 
three centuries) has been to develop quan- 
titative links in "scientific" laboratory 
experiments over time. Two examples of 
environmental measures developed through 
this approach and Still in use are as fol- 
lows; 

- Air temperature ranges were es- 
tablished in 1923 in a labora- 
tory correlation the responses 
of 130 "average" people to en- 
vironmental measures which sa- 
tisfied just under one-half of 
them. (1) 

- Fresh air needs were determined 
in 1936 in a laboratory correla- 
ting the responses of "average" 
people to environmental measures 
in rooms for 3, 5, 15, and 47 
occupants. (2) 



2.32 

A second approach to the development of 
quantitative links is through the Use of 
valuing techniques with groups of qualita- 
tive experts sUch as “wine-tasters". Us- 
ing the development of the Glare Index to 
show the approach, subjective comfort cri- 
teria were stated in descriptive terms 
Wherein one unit on the scale constituted 
a difference that was just noticeable to 
the "experts". Under experimental condi- 
tions which included multiple sources, gen- 
eral lighting, and positional changes, the 
physical factors which cause glare, (such 
as brightness and size of the glaring 
source), were adjusted to accord with the 
stated criteria. Photometric and geome- 
tric factors were recorded, and the whole 
mass of data fed into a computer for cor- 
relation to the "expert's" judgments. 
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Index Values were then computed that could 
be measured with standard equipment. The 
final step was to make field studies of 
various types of interior rooms, noting 
the Glare Index from the table, with the 
^ "experts" judging Whether the lighting did 

^ "or didn't result in acceptable glare, all 

other factors considered. This resulted 
in standards of Glare Index for each kind 
of room examined, which architects can use 
in the design process without the necessary 
involvement of their subjectivity in the 
procedure. (3) 

2.33 

A third approach has been to develop gra- 
phlc links. RamSey and Sleeper's Architec- 
tural Graphics Standards (4) is an example 
graphics; of this approach for - '’floor area" environ- 

mental measures. A recent attempt by Bed- 
nar (5) to use graphic representations as a 
link between floor area and user satisfac- 
tions for research laboratories resulted in 
his conclusion that, if graphics were used, 
perhaps "the basic premise that users can 
evaluate is fallacious". 

2.34 

A fourth approach i s the use of physical 
models as links. A full-scale manipulate 
physical models; model was used by Gassman and Green (6) to 

experiment with and develop both environ- 
mental and constructional measures for lec- 
ture halls. And scaled-down models of de- 
signs for new construction are often used 
to obtain the owners advance approval on 
environmental measures such as scale, form 
and arrangements. 



2,35 

A fifth, and more direct way that an indi- 
viduals satisfactions may be quantified in 
physiological measures; the future is through the measure of con- 

commitant physiological Changes as a person 
is exposed to valued objects or statements . 
about values. Two examples will suffice to 
show the approach: 
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- The opening of the pupils of 
the eye have been found ex- 
perimentally to vary uncon- 
trollably as an indication of 
whether the observer finds an 
object interesting or not. 

- Muscular tension has been 
found experimentally to vary 
uncontrol 1 ably as an indica- 
tion of whether a person feels 
he has enough light or net. 

It remains to measure in each case what the 
physiological gaussain curve is as a func- 
tion of people's feelings. Using the curve 
as referent, it should be possible to exa- 
mine an individual's placement on it by 
scaling his physiological state at the mo- 
ment. It would then be possible to state 
specific human values in numerical terms 
relating to pupil diameter, muscular ten- 
sion, etc. 



A sixth approach is tbe” development of word 
symbols as links; Cantor (7) has proposed 
a theoretical model for development of en- 
vironmental measures which he calls "phy- 
chological appraisal tools 1 '. He adopts 
Osgood's semantic differential to develop 
curves expressing the relationship between 
"physical correlates" and "psychological 
appraisals" of them. He recommends the 
same kind of approach used in the develop- 
ment of I.Q. tests. He Would thus develop 
a standardized test for each human activi- 
ty which would show environmental measure 
satisfaction ranges for a given percentage 
of people at a given activity. Barowsky (8) 
Uses intensive group problem-solving tech- 
niques to develop what he calls "environmen- 
tal characteristics", which are then ranked 
according to their importance to people for 
whom a new facility, is to be designed. He 
is thus attempting to develop new subjective 
referents to which ha can later assign objec- 
tive referents * 



form of probability inductions; It is the 
approach for which the balance of this dis- 
cussion sets forth a theoretical structure. 
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2.37 



and 

probability inductions 
(the link we suggest). 



The seventh approach is to develop verbal 
statements linking the environmental referent 
to the human satisfaction referent in the 
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3.0 THE EVALUATION APPROACH 



The evaluation 

is 

a 

traditional 
field 
procedure 
in the 

natural sciences, 



and 
in the 

social sciences. 



3.1 Evaluations in the Natural Sciences 

One approach to developing probability 

inductions as links between environments and 
the people who use them is the evaluation. 

It is the only investigation procedure that 
was known until about three centuries ago, 
and is the basic laboratory method of the 
applied sciences, the engineer often con- 
ducts extensive trial -and-error experiments 
to search for the best combination among a 
set Of parameters. In so doing, he gathers 
data for comparison, and tests and re-tests 
his findings to be sure this solution will 
be efficient and effective. This feedback 
kind of data-collection-via-testing process 
we are calling an evaluative procedure when 
human values are included as data. 

3.2 Evaluations ih the -Social Sciences 

The most informal and widely-used sva 1 - 
uation is the survey and synthesis approach 
by which, for example, building design and 
use criteria have been developed. Criteria 
such as square feet allowances per occupant, 
utilization goals for classrooms and labora- 
tories, and acceptable reverberation times 
within rooms, have been developed by observ- 
ing, counting and measuring actual situations. 

As an end result of a survey such as this, a 
synthesis is induced, and a criterion is sta- 
ted that is used predict ively to guide the use 
of existing buildings and to plan and design 
future buildings. 

3.3 Using Evaluations to Develop Probability 

Inductions ' 

We propose in Section 3.4 a formal eval- 
uation methodology to develop environmental 
measures ih the form of probability inductions. 

It starts with the standards now being used, 
and compares appropriate measures and counts 
of built environments to them for congruence. In 
addition, the occupants' activities are observed 
and reported, and in questionnaires and inter- 
views the occupants are asked if, in their 
opinion, the built environments which the mea- 
sures described are good, adequate, poor, etc. 
Measures and counts, and user's opinions are 
then correlated, and further interviews held 
to find out exactly what the users were refer- 
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ring to in responding to questionnaires. 

The results of such investigations, ga- 
thered over time, season, geographic areas, 
room orientations j generic groups of peo- 
ple, kinds of construction, user activi- 
ties, etc., and in parallel with all other 
known contributing factors, would yield a 
data bank of information from which pro- 
bability patterns of successful ranges 
might be induced for all combinations of 
specific conditions. 



We hypothesize that 
appropriate data 
can be developed 
through 
evaluations 
to express 
human-activity 
satisfaction 
(comfort and utility) 
needs 

in the form of 
environmental measures, 



where "evaluations" means 
studying buildings as hypotheses, 
by gathering data in the field, 



3.4 The “Evaluating for Environmental 
Measures “ Hypothesis^ 

It is hypothesized that appropriate 
data can be developed through evaluations 
to express human-activity satisfaction 
(comfort, and utility) heeds in the form 
of environmental measures, where; 

" Appropriate, Data" includes phy- 
sical measures and counts of en- 
vironments, activities of the 
people using them, artd their 
opinions about the environments; 
" Humans" includes people as in- 
dividuals, and as groups or or- 
ganizations; 

" Activities" includes physical 
behavior, plus mental activity 
when appropriate; 

" Satisfaction needs" means to de- 
velop, for each kind of activity, 
relationships showing ranges of 
measures for each environmental 
measure as a function of the^per- 
centage of people who will be sa- 
ti sf i ed . 

" Environmental measures " are state- 
ments in the form of probability 
inductions which express probable 
human satisfaction heeds in the 
built environments j in physical 
measure terms consistent with con- 
structional measures; and 
"E valuations" as a research ap- 
proach includes : 

- accepting social realities as a 
condition, and studying objec- 
tive realities as design hypo- 
theses; 

- gathering object and environment 
data through field observation 
and measures, interviews and 
questionnaires; 
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for each human activity, 



searching for cultural 
meanings, and 



stating probability 

induction links 

between 

humans 

and 

envi ronments . 



* gathering human activity and 
satisfaction data through 
field observations and mea- 
sures, interviews and ques- 
tionnaires; 

- searching for Cultural mean- 
ings through user interviews 
and reporting the data from 
the user's point of view; 

- stating environmental mea- 
sures as probability induc- 
tions of human-activity sa- 
tisfaction ranges, and the 
probable percentage of peo- 
ple who will be satisfied. 



3.41 

A minimum of four conditions must be met 
in order to accept the hypothesis; 

1. Identification of “fits" 
and "misfits" between hu- 



Four 

conditions 
must be met: 

identifying fits and misfits; 
establishing ranges of 
comfort; 

showing how environmental 
measures interact; 
and 

development of new 
environmental measures. 



man activity satisfaction 
needs (as individuals and 
as organizations) and built 
environments, which can be 
expressed as environmental 
measures; 

2. Establishment of ranges of 
satisfaction and probable 
percentages of people sa^ 
tisfied for specific envi- 
ronments and for specific 
kinds of human activities; 

3. Showing in what ways envi- 
ronmental measures interact 
with each other, and their 
combined affects on humans; 

4. Development of new environ- 
mental measures. 



In evaluations, 
the method 
determines the data; 
therefore the 
method 
is also the 
Theory 



3.5 Method as Theory 

One condition to be kept in mind in 
using the evaluation approach to develop 
anything is that the method itself actu- 
ally becomes indistinguishable from the 
theory. This is in contrast to the 
"scientific" laboratory experiment over 
time, where a formal structure with rigid 
conditions must be followed in order to 
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of 

environmental measures. 



A 

composite theory 
of 

environmental measures 
must 

include humans 
as individuals 
and 

as groups, 
and 

show how the 
measures for each 
interact. 



give credence to the findings. The struc- 
ture guarantees replicability of the ex- 
periment, to prove the Validity of the 
findings. But it is entirely separate 
from the theory being tested or the find- 
ings which result. The method provides 
the structure of all such experiments, and 
the theory being tested provides the con- 
tent. 



In using the evaluation approach, how- 
ever, the method which is used actually 
determines what data will be collected. 
Thus, the method is also the theory being 
tested, arid any change in method is a 
change in the theory. This means that in 
using the evaluation approach, both the 
theory of environmental measures and the 
method to develop them must be developed 
together. And this also means that a com- 
plete set of assumptions must be made ex- 
plicit about both the methods used* and 
the things observed and measured. Some 
of these assumptions are set forth in Sec- 
tion 5. 

3.6 Stating a. Composite Theory 

A composite theory of environmental 
measures must Show in what ways the mea- 
sures act and interact* for individuals and 
for organizations, for all kinds of activi- 
ties, and under the influence of all kinds 
of natural environmental Conditions. To 
cite two obvious examples, the climatic en- 
vironmental measure could show in what ways 
the individual's needs for comfort and uti- 
lity may change as he moves betweeri polar 
positions such as, for example: 

- hot, dry Vs. cold, wet conditions. 

- south (sun) orientation vs. a 
north orientation. 

- large vs. small spaces. 

- location next to wall vs. in cen- 
ter of space. 

- physically active vs. sedentary 
activities, etc. 

And space-time environmental measures for a 
college would show in what ways their needs 
change as they move between polar positions 
such as: 
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- rural -residential vs. urban-com- 
muter conditions. 

- two-year college vs. the "multi- 
versity". 

- academic vs. professional orien- 
tations. 

- large groups vs. individualized 
instruction. 

- personal vs. automated instruc- 
tion, etc. 



Finally, to complete our two examples, a com- 
posite theory of environmental measures would 
also have to show when, and in what ways cli- 
matic measures for individuals interact with 
space-time measures for organizations. 



Evaluations 
are useful : 

to develop environmental 
measures (our hypothesis); 
to evaluate existing 
buildings; 

to validate simulation 
models; 
to validate 
programing and 
design processes; 
and 

to define what 
is "good" about 
environments. 



3.7 Other Uses of the Evaluation Method 

We have hypothesized the use of the eval- 
uation method to develop new environmental 
measures. There are other potential uses for 
this method, including: 

- improving planning, by evaluating 
existing planning environmental 
measures and/or procedures. 

- improving programming by evalua- 
ting existing programing environ- 
mental measures and/or procedures. 

- selecting appropriate planning and 
programing environmental measures 
for hew user activities. 

- evaluating existing facilities to 
locate problems that need correct- 
ing. 

- comparing the success of two or 
more rooms (buildings, etc.) for 
the same activity. 

- evaluating the importance of each 
physical aspect of an environment 
to the activity taking place in it. 

- collecting data to improve the lo- 
gic of the design process. 

- defining what is "good" about en- 
vironments for human occupancy. 

- providing validity for computer- 
ized information systems and simu- 
lation models. 
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4.0 EVALUATION STATEMENTS 




Environmental measure 
inductions 



may 

show probable causality. 



or 

ranges of satisfactions. 



We have shown the need to develop the 
"human satisfaction" component of en- 
vironmental measures, and described 
seven kinds of links which have been 
used. We have hypothesized an evalu- 
ation approach to developing probabi- 
lity inductions as environmental mea- 
sures, and in this section will show 
what the inductions are, and what 
kinds of data are needed to make them. 

4.1 Environmental Measure Inductions 

From observations, measures and 
user opinion data, second-level gener- 
alizations in the form of probability 
inductions can be stated. At least 
two kinds of inductions are useful: 

1. Inferences of descriptive 
probable causality between 
humans (as individuals and 
In organizations) and 
their environments; (e.g., 
the fact that there are 
several independent evi- 
dences, each of which 
makes it probable that ah 
air temperature below 68° F 
is uncomfortable for stu- 
dents seated in a lecture 
hall, makes it probable 
that the lower temperature 
is responsible for the 
discomfort (9). 

2. Inferences of environmen- 
tal measures ranges of sa- 
tisfaction (comfort and 
utility) for individuals 
and organizations (e.g., 
the fact that 75% of the 
observed students seated 
in a lecture hall are un- 
comfortable when the tem- 
perature is below 68° F 
makes it probable that 75% 
of all students would be 
uncomfortable. (10) This 
induction relates three 
things: a percentage of 
users; a level of their 
comfort; and a measure of 
an environment. 
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4.11 

One way to show this diagramatically is 
Figure 2. 



in 




Figure 2 Environmental Measures 



They can be 

generalized: 

for an environment, 

for groups of people, 

for constructional measures, 

or 

for an activity. 



Environmental measures 
are 

induced from: 



cause-effect 

statements, 



4.12 

Within any culture, these inductions may 
be generalized: 1. as the commonly re- 
occuring patterns of a minor input to a 
total situation (e.g., the built environ- 
ment input to a sitting-observing situa- 
tion); 2. on the basis of specific (age, 
etc.) groups of people performing generic 
classes of human activities (e.g., sitting- 
observing); 3. on the basis of construc- 
tional measures (e.g., a given insulation 
value for an exterior wall can be provided 
by many different materials or combinations 
thereof); and 4. on the basis of organiza- 
tional activities j methods, etc. 

4.2 First-Level Statements 

These probability inductions are se- 
cond-level statements which combine or ag- 
gregate first-level data. First level data 
are reports of opinions, or observations of 
measures or counts. They can take one of 
three (11) forms depending on the degree to 
which the environment is contributant to 
user activities: 

1. Cause-effect: This means that 
the environment is necessary 
and sufficient for the affect 
to be produced. Only observa- 
tions can be reported in this 
form: 
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producer-product 

statements, 



correlation statements 
(between environment 
conditions and user 
satisfactions) , 



- The environment, or a 
characteristic of it 
was demonstrated by 
the (user or observer) 
to be necessary and 
sufficient for the 
user's satisfaction 
(comfort or utility): 
a) for a user's acti- 
vity; b) for the 
achievement of plan- 
ning goals; or c) to 
result in changes con- 
ditions after its use. 

2. Producer-product: This means 
that the environment is ne- 
cessary blit not sufficient 
for the affect to be produc- 
ed. Both observations and 
opinions can be reported in 
this form: 

- The environment, or a 
characteristic of it 
was demonstrated by an 
observer or reported 
in the user's opinion 
to be necessary (but 
not sufficient) for 
user satisfaction (com- 
fort or utility): a) 
for a user activity; b) 
for the achievement of 
planning goals, or; c) 
to result in changed 
conditions after its 
use. 

Note that although opinions 
can be structured in this 
form, the content of the 
opinions refers only to the 
specific case reported, not to 
an invariant empirical reali- 
ty, and has no validity per se 
for purposes of generalizing. 

3. Correlation: No causality can 
be shown in this kind of rela- 
tionship. It simply means 
that a concommitant variation 
has been observed. Both ob- 
servations and opinions can be 
reported in this form: 
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or 
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must be warranted. 



- The environment, or a 
characteristic of it 
was demonstrated by an 
observer, or reported 
by a user to correlate 
with user satisfactions 
(comfort or utility): 

a) for user activity; 

b) for the achievement 
or planning goals; or 

c) to result in changed 
conditions after its 
use. 

4. Preferred Value Statements: 

This is a composite of the 
user's opinions, attitudes, 
and beliefs (again, hot an 
invariant empirical reality), 
representing his preferences 
for each characteristic of 
the environment for his acti- 
vities: 

- A characteristic of the 
environment is ranked 
by the user to be of 
more value than some 
and of less value than 
others for his activi- 
ties; 

4.3 Via r ranting the Data 

Data bn observations, or measures or 
counts of objects and environments, are 
gathered according to the rules of the na- 
tural sciences. Thus, both categoricais 
(objective referents) and warrants (stan- 
dards of lengths., volumes, weights, etc.) 
are supported by logic or evidence which 
guarantees predictability. However, data 
which reports on user satisfactions, op- 
inions, attitudes or beliefs, have as 
yet no universal categoricais, or war- 
rants for their use. All each finding 
normally has to support it is the method 
of collection used: the rules of the 
controlled experiment over time; or 
the rules of data analysis and statical 
manipulation. In using the evaluation 
approach, probability inductions will 
be developed which can be used as "physical 
law probability" referents. Thus, there 
is need to warrant any of the four kinds 
of statements set forth in 4.2 above. 
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In order to 

evaluate 

for 

envi ronmental measures , 

we assume 

that 

the environment 
is a 

minor input 
if 

successful 
(comfortable 
and utilitarian) 
for 

human activities. 



The warrant represents the authority for 
the statement, and must be either the lo- 
gic with which it entails from our assump- 
tions, or a mass of experimental evidence. 
For example, orte of the warrants we use 
in Section 6.2 is that "the user knows 
best". When inductions are based on a 
warrant such as this, the reporter must 
be prepared to also substantiate the logic 
or the evidence of the warant. 



In Section 3.4, we showed that the evalu- 
ation method that is used actually becomes 
the theory of environmental measures, and 
that therefore, a complete set of assump- 
tions must be made explicit before begin- 
ning any research. This section outlines 
some preliminary assumptions for this pur- 
pose, about the environment, user activi- 
ties, user opinions, user attitudes and be- 
liefs, and data manipulations. 

5.1 Environmental Assumptions 

The following environmental assump- 
tions are patterned after Klapper'S (12) 
"emerging generalizations" about mass com- 
munications, and provide a structure for 
the milieu "out there": 

1. The effectiveness of_a built 
environment can be stated in 
physical measures that can be 
correlated to human perceptions 
of satisfaction (comfort and 
utility) . 

The second assumption states that there are 
maxi mums and minimumS for each environmen- 
tal measure above and below which the en- 
vironment will be perceived as unsatisfac- 
tory for human use: 

2. There are extreme conditions 
(too much or too little) in 
which the built environment 
can be a direct cause for 
human discomfort or disfunc- 
tion. 

The next two assumptions state that the 
built environment is only one of many fac- 
tors which make up a total environment, 
and that it interacts with the others to- 
ward a steady (predictable) state: 
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Thus, it 
acts as a 
necessary 

but not sufficient 
condition. 



3. The built environment does 
not ordinarily serve as a 
necessary and sufficient 
cause for human comfort and 
utility, but instead, acts 
among and through a complex 
of mediating factors (in- 
fluences) that make up the 
total environment. 

4. These mediating factors are 
such that they typically 
render the built environ- 
ment a contributory agent, 
but not the sole cause, in 
a process of reinforcing 
existing conditions (rather 
than changing them). 

The next assumption states that when the 
built environment does contribute to 
change, either the other factors won't 
be acting, or there will be a “snowbal- 
ling 11 effect: 

5. When the built environment 
does function as an agent 
of perceived change, one of 
two conditions (is likely 
to) obtain. Either: a) the 
mediating factors to that 
perception will have been 
rendered inoperative by the 
agent of change; or b) the 
mediating factors will also 
be impelling toward change. 

The last assumption states that the parts 
of the built environment are independent 
variables which interact with each other: 

6. The role of the built envi- 
ronment (either as a contri- 
butory agent or direct af- 
fect on human comfort and 
utility) is influenced by 
the interaction between its 
independent environments 
(sonic, luminous, climatal, 
spatial, stability, time 
and esthetic environments). 
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existing 
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and 
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may not 

fit 

social reality. 



Each independent environment of the total 
environment is thus described as working 
independently among several other inde- 
pendent variables acting on an individual 
at any one time: it may be a cause for un- 
satisfactory affects in extreme situations* 
but it normally acts only as a necessary 
but not sufficient contributant to human 
satisfactions. 

It must be noted that we are not concerned 
in these assumptions with how the built 
environment may motivate a person, except 
to modify it to his needs. In other words, 
we are interested only in how it performs 
passively for his comfort and utility. 

There is a school of thought which empha- 
sizes environmental factors as basic moti- 
vation forces. Wheeler (13) concluded that 
“A building must be seen as a primary 
shaper and conditioner of our behavior". 

This is an interesting idea, but it is a 
step beyond our present concern With envi- 
ronmental measures for human comfort and 
uti 1 i ty . 

5.2 User Activity Assumptions 

Environmental measures are to be de- 
veloped for different kinds or levels of 
human activities', so assumptions must be 
made about grouping them. Scientists and 
engineers in the natural sciences have been 
able to partition "objective" reality into 
equivalent Sets (groups, categories, etc.) 
and to develop number notations and algebra- 
ic relations that can be considered literal 
translations of the groupings they repre- 
sent. Floor area in a building, for example, 
can be partitioned into "square feet", and 
based on the criteria that they are contained 
"in the same building", assigned equivalence 
notations. To be equivalent means that each 
square foot in the building is related to 
(e.g., is not ^unequal to) itself by defini- 
tion (the reflexive property), that each 
square foot has the same relation to each of 
the other square feet in the building that 
they have to it (the symmetric property), and 
that any square foot has the same relation- 
ship to a second that the second has to a 
third and that therefore the first and third 
have the same relationship (the transitive 
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property). Based on these equivalencies, 
the numbers assigned to the square feet 
of reality can be said to be a literal 
representation of the reality, because 
the reality is partitioned in such a way 
that the relationships between the par- 
titions conform to the same rules as the 
numbering system. 



5.21 

However > when the same approach is used 
to partition and number an individual’s 
activities (sitting, walking, etc.) or 
events (birthdays, etc.) or the activi- 
ties and events of groups or organiza- 
tions, the equivalency rules may not 
hold. For example, three equivalency 
problems that must be considered in par- 
titioning social reality (both events 
and activities) are: social reality is 
compound in the sense that it does not 
contain identical elements (people); it 
is temporal in the sense that it changes 
(people learn) over time; and it has 
both an observable external behavior and 
a private meaning internal to each person 
involved (14). Euclidean and Boolean 
algebra, for example, can't easily accom- 
modate all of these equivalency-conditions, 
and unless they are dealt with explicite- 
ly, and the researcher's assumptions sta- 
ted to include them, the partitioning of 
social reality to conform to the rules of 
inert objects will distort social reality 
in ways which result in the reporting of 
invalid data. Thus, the only assumption 
we can make prior to gathering data is that 
the validity of social measurement data may 
be increased by inducing the rules of our 
algebraic and numbering systems from the 
socia 1 evaluation data that we collect. We 
shouldn't be surprised if this results in 
new symbols, because, to put it another 
way, it assumes that the properties of mea- 
surement systems must be developed from 
rather than imposed upon the structure of 
the realities to be quantified. 

5.3 User Opinion Assumptions 

The measuring of human values (expres- 
sed verbally as opinions) are different from 
those of measuring and counting objects or 
environments: 
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- There is no ratio scale\ as 
the object being valued is 
compared with another object 
or with verbal descriptive 
statements . 

- The object may be universal- 
ly the same, but it may also 
be another infinitely varia- 
ble human being. 

- The environment includes hu- 
man valuers and thus cannot 
be held constant or varied 
at wi 1 1 . 

Therefore, instead of the subject being 
directly estimated, the process is one 
of intellectual!' zing a degree of satis- 
faction, interest, desire or aversion, 
or some other mental aspect of human 
mentality (15). In other words, a men- 
tal dimension of the valuer is 
being estimated, as it views and in- 
terprets reality in the context of its 
experience and ideals. Furthermore, 
since a) each valuer has unique capabi- 
lities and aggregate experiences, and 
b) the mental dimension can include ra- 
tional and emotional aspects in various 
combinations, and c) the very act of 
valuing has the potential of changing 
the valuer's value structure, it is con- 
cluded that: 

- The valuing act can never be 
exactly replicated; in other 
words, cause and effect re- 
lationships cannot be gener- 
alized and used to make pre- 
dictions about the future 
behavior of individuals, ex- 
cept as probability general- 
izations about groups of 
which he is a member. 

Whether or not something is described as 
good today by a particular person or 
group of people will not tell us how the 
same person or group will describe it to- 
morrow. In valuing facilities, some as- 
pect of the facility is compared: a) for 
preference, to the same aspect in a simi- 
lar or dissimilar situation; or b) for 
adequacy, to the valuer’s own beliefs as 
to what is comfort, etc. 

1 . i .e. There are no categoricals from which 
measuring instruments are calibrated. 
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express adequacy 
opinions 
for 
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and 

correlation 

to 

environmental conditions. 



5.31 

In a) valuing preference , valid satis- 
faction information can be developed 
about existing reality, such as, for 
example, the relative comfort of a 
chair in one room as compared to a dif- 
ferent one in another room. In this 
situation, where only one person is in- 
volved, and at a single point in time, 
the warrant that "the user knows best" 
is sufficient to make valid preferred- 
value statements which express nominal 
differences between several items. 

5.32 

In b) valuing adequacy , the users are 
asked to rate the environment on such 
things as temperature, humidity, etc. 
as a check on the objective measures 
for the same values; or they are asked 
to rate sight-lines, feelings of scale, 
etc., as a check on theoretical design 
criteria. If the architect anticipated 
well, the facility will be valued high- 
ly. The valuers are judging on the 
basis of their beliefs of what ought to 
be. Since these ideals may be both nar- 
row and fixed* because they are necessar- 
ily a product of their experience and 
psychology, they may not include the my- 
riad of alternate choices that are ac- 
tually available in any situation. 

Thus, the only information that can be 
developed in the valuing of adequacy by 
users is how well the architect's design 
anticipated the values of those who are 
using the facilities. In other words, 
it's the valuer's ideals of what ought 
to be that are elicited.,, as their oughts 
are compared by them to tho facilities'"' 
that the architect has designed. How- 
ever, we can make use of this conclusion 
by combining it with four further assump 
tions: 

1. That relevant questions 
about human perceptions of 
environments can be commu- 
nicated to the users; 
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2. That a substantial percen- 
tage of the users can and 
will respond with opinions 
(the verba 1 , expression of 
their values) that repre- 
sent their perception of 
their environment for their 
activities; 

3. That the building design 
represents the architect's 
solution to the user's 
needs; and 

4. That one goal of the archi- 
tect is to provide a com- 
fortable and utilitarian 
environment for the user- 
occupant. 

Based on these assumptions, it follows 
that useful statements can be made from 
user interview or questionnaire respon- 
ses to represent their perceived ade- 
quacy of an environment for their acti- 
vities. However, no claim can be made 
that they refer to actual differences in 
the objective reality that is perceived 
by different people, or by the same peo- 
ple at two different times. The differ- 
ences refer to differences in user-occu- 
pant opinions, not to objective reality, 
and must be correlated to all known com- 
monalities in the total situation in or- 
der to provide referents for the words 
and validity for the statements of rela- 
tionships. 



5.33 

But it's In working toward these correlations, 

premature and subsequent probability inductions, 

to develop we can avoid the "reliable questionnaire" 

"reliable" questionnaires approach. It wasn't included in Section 
as 2.3, for reasons that will become evi- 

1 inks . dent, but another kind of human satisfac- 

tion referent that could be at- 
tempted is the "reliable questionnaire". 
The development of the I.Q. test is an 
example. "Reliability" as a scientific 
concept, is concerned with the repetitive 
accuracy of a measuring instrument (pro- 
cedure). The natural sciences have de- 
veloped accurate measurement techniques 
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through nearly absolute control of the 
total measurement situation, including 
control of the object, the environment 
it's in, the observer's techniques, 
and the measuring instrument. They 
also have bodies of theory containing 
standards, with warrants for their use, 
and quantified symbols to represent 
them. 

For example, going from the last item 
upward, length has been partitioned 
and symbolized as numbers which can be 
warranted mani pul able in the same ways 
that length in objective reality is 
mani pul able. A physical standard was 
then established from which any number 
of literal representations can be con- 
structed and used as measuring instru- 
ments, subject to warrants of accuracy 
with corrections for environmental . 
conditions. The end result of a large 
set of measurements has been shown to 
form a distribution which represents 
differences in the measurements which 
can be attributed to either the in- 
strument or the observer making the 
measures. The object is a physical 
reality whose length properties can 
also be warranted on the basis of the 
physical laws in the body of theory 
which covers this field of knowledge. 
Under these conditions the instruments 
can be considered reliable (accurate), 
and the resulting symbols can be con- 
sidered valid as literal representa- 
tions of the object measured. 

In the social sciences, in dealing 
with mental concepts such as intelli- 
gence, opinions, attitudes or beliefs, 
all we have to work with is environ- 
ments, observers, and instruments. 

The objects to be measured are mental 
(vs. physical), there is no body of 
theory containing standards, and of 
course with no standards, there can be 
no warrants or quantified symbols for 
them. However, the tools and proce- 
dures of the natural scientists have 
been adapted for use in this situation. 
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The approach has been to start with the 
normal curve - the graphic symbolization 
of the dispersion of measures in the na- 
tural sciences - as the assumed disper- 
sion of a valid measure in the social 
sciences, and to work to make instru- 
ments (questionnaires or tests) that 
will result in responses that form a 
normal distribution when administered 
to a sample of a population. When re- 
searchers get such a distribution, it is 
claimed that a single characteristic has 
been isolated and measured, and that the 
data is a "valid" representation of the 
variable. When it can also be demon- 
strated that the repeated use of the in- 
strument places an individual in about 
the same position on the normal curve, 
it is claimed that the procedure is "re- 
liable". (16) 

The chain of reasoning that appears to 
justify the use of the normal curve as a 
symbolic referent for validity, begins 
with the dispersion of measures that is 
experienced v/hen using a "reliable" mea- 
suring instrument in the natural scien- 
ces. It equates that dispersio n to t he 
dispersion of probability STtuafT&TTfT 
such as the flipping of a coin. It as- 
sumes that both the measure and the 
probability dispersions form normal 
curves for the same reasons - the envi- 
ronment in which they take place has . 
been refined of all but those variables 
which are acting randomly, or which have 
small influence, and that all the major 
explanatory variables have been allowed 
for. 



It is these same random variables which 
are assumed to cause the measure of ahy 
population - for example, the height or 
weight or people - to be dispersed in 
the form of a normal curve within a par- 
ticular culture. In these examples the 
variables are assumed to be both gene- 
tic and experiential, which are the same 
variables that are assumed to determine 
mental dimensions such as intelligence, 
opinions, attitudes, etc. This com- 
pletes the chain of reasoning, and it is 
concluded that the counts of any measure 
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of a single characteristic will predic- 
tably disperse in the shape of a nor- 
mal curve. Thus the researcher works 
to refine both his stimuli and his pop- 
ulations in ways which show his infor- 
mation to be dispersed in a normal 
curve (at which point he has actually 
"made" his curve), so that he can label 
his information as "data" representing 
a "valid" set of observations. 

In other words, he appears to define 
"culturally meaningful data" as "those 
responses which can be shown to form a 
normal curve v/hen elicited from a ran- 
dom sample of a population". Or to put 
it another way, he often appears to be 
locked in to the development of relia- 
ble instruments as a goal, rather than 
to the development of culturally mean- 
ingful data. 

The approach has resulted in the devel- 
opment of some highly sophisticated 
test instruments. For example, some 
intelligence tests form normal distri- 
butions when administered to a repre- 
sentative sample of K-6 populations. 

In this situation, both the stimuli 
(questions) and the populations (stu- 
dents) can be specifically designated. 

And the increases in scores which stu- 
dents experience each year are about 
equal for each year of chronological 
age which is divided into the score. 

The equal intervals mean the scores can 
be called "valid", and the fact that 
repeated administrations continue to 
place the subject on the same spot on 
the normal curve means that the instru- 
ment and procedure can be called "re- 
liable". When the test has been admin- 
istered to thousands of subjects, and 
the scores plotted, the entire process 
takes on the aura of a standard, and 
the tests are called "standardized". 

But note that in this approach it must 
be assumed that the student doesn't 
possess all the information that is re- 
quested, and that the tester does. Thus 
the tester can construct a scale from 0 
to 100%. But also note that as a result, 
the intelligence which is defined grows 
out of the testing instrument, not out 
of any psychological or sociological 
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theory about intelligence. Cicourel 
calls this "measurement by fiat" because 
there is no theory to support it. 

When the same approach is used on ques- 
tionnaires, such as those which may be de- 
signed to obtain opinions in evaluation 
studies, we are seeking information about 
how users experience their environments. 

And if we are asking the users, we've got 
to remember that we don't have the "right" 
answers, (there are none) and that we are 
assuming that the users can provide us 
with some. This assumption is the reverse 
of the test-design situation, and there's 
no possibility of constructing a scale of 
intervals, or even of more or less, be- 
cause we aren't testing anyone. What 
we're trying to do is to correlate user 
responses (to our questions about their 
environments) to actual environmental con- 
ditions. And under all but the most ex- 
treme conditions, the users’ answers can 
be expected to form a binomial distribu- 
tion. (7) 

5.4 Cultural Meanings Assumptions 

In other words, in studying normal 
conditions, the users opinions about an 
environment or an activity can be expected 
to vary between extremes, and to cluster 
predominantly about a center position. 

And it is these variances that are so in- 
teresting to the evaluator. Because, in- 
stead of the spread being an "error" of 
a "measure" it actually can represent dif- 
ferences in one or more of at least three 
possibilities: 1) environments, objects, or 
other people "out there"; 2) individuals 
perceptual or. psychological equipment; and/ 
or 3) the attitudes and beliefs of the 
users which help to determine the meanings 
they assign to descriptions of objects, ' 
events, and activities and to their respon- 
ses to our questions. All three are present 
in the response curves, and it's the shape 
of the curves, the extremes (ranges) of the 
responses, and what the subjects believe 
they were actually using as referents that 
may enable us to construct theoretical mo- 
dels of people and of their environments 
that will reveal in what ways and why they 
interact. 
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Thus it is premature at this time to at- 
tempt to develop "reliable" instruments 
and procedures via anonymous question- 
naires, sample populations and statisti- 
cal manipulation. Instead, the evalua- 
tor must work to increase the validity 
of his data by searching for cultural 
meanings in order to make explicit the 
common-sense assumptions he finds oper- 
ative. He can then accept the users in 
all their diversity and changeability, 
and work to develop expressions that 
show in what ways they are different and 
changeable, and in what v/ays their en- 
vironments can be made to fit these dif- 
ferences and changeabilities. He must 
begin with questionnaires and interviews 
of purposive samples of users, and go 
beyond the answers to search for their 
"cultural meanings" - i.e. their object 
referents plus those physiological con- 
ditions, and the attitudes and beliefs 
which also contributed to their respon- 
ses. 



Several 

ways 

to search for 
cultural meanings 
are 

suggested. 

including 

ethnoscience methods. 

The 

aim is 

to report data 
from 

the users* 
point of view 
instead 

of the researcher's. 



5.41 

Some techniques for this kind of data 
search are available, and Cantor’s and 
Barowsky’s approaches are mentioned in 
Section 2.3. Interviews also contribu- 
ted meaningful data to the studies pre- 
viously cited by Bednar and to our pro- 
totype study in Appendix C. Other kinds 
of techniques that might be adopted in- 
clude psychological approaches such as 
"T" groups, sensitivity training sessions, 
or the recently developed method of des- 
cription known as ethnoscience, "The 
goal of this approach is to discover how 
members of a particular society catego- 
rize, code or otherwise define their ex- 
perience". (18) In using this data in 
combination with other data, the resear- 
cher can begin to explain behavior in 
terms of its meaningful ness to the social 
actor, and to develop a body of theory 
containing warrants and arguments that 
grow out of social empirical data. In so 
doing, he will avoid biasing his data, as 
all social scientists must in making pa- 
rametric studies, by assuming: 1. that 
the people being studied share his cultu- 
ral meanings; or 2. that social meanings 
can be explained in terms of factors ex- 
ternal to the actor, discarding as irrel- 
ivant those cases that don't appear to 
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conform with the researcher's theory (IS). 
These twin biases can be avoided in evalu- 
ations by using questionnaire data as 
"signal" probes, and going beyond to 
search for deeper meanings, particularly 
those meanings that don't conform v/ith 
the preponderance of evidence. 

5.5 Data Manipulation Assumptions 

Studies of social meanings often in- 
volve the use of analytic techniques such 
as factor or regression analysis (20) to 
reveal patterns of association between man 
and his environment. Based on our discus- 
sion above, these correlations of socio- 
economic, etc., data are only a part of 
the story, and can only be fully under- 
stood by going on the show from "cultural 
meanings" studies v/hat each factor "means" 
to, and in what ways it affects, the per- 
son (s) being studied. In working toward 
increasingly valid data, we assume that 
face validity tests can be used with other 
data to seek user-referents for the words 
we use; interview - face validity correla- 
tions can be used to define the shape and 
size of the curve which represents the 
users responses; and percentage analysis 
correlations can be used to compare actual 
environmental measures to the curve of the 
responses. With enough of this kind of 
data in hand, we can work to refine our 
generalizations and assumptions (our body 
of theory) about the interactions of hu- 
mans with their environments. And it is 
then that we can begin to construct “re- 
liable" instruments which entail from our 
theory, and which can be used to test the 
human-environmental hypotheses which appear 
to be worth pursuing. 
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6.0 EVALUATION COMPARISONS 
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The world 
is 

divided into 
five realities 
which 

can be compared: 
-objects 
-environments 
-standards 
-records, and 
-opinions. 



We have developed the concept of environ- 
mental measures as probability inductions, 
hypothesized an evaluation method with 
which to gather data, and made basic as- 
sumptions for field studies. This section 
isolates five realities which bear on en- 
vironmental measures sufficiently to be 
profitably compared, and is included ex- 
clusively to show the structure of the com- 
parisons and the kinds of warranted argu- 
ments which must be used to begin develop- 
ing a body of theory about environmental 
measures. Particular attention will have 
to be given to developing the logic of 
experimental evidence with which to esta- 
blish the warrants, because they are the 
authority for the links between the envir- 
onmental referent and the human satisfac- 
tion referent in any measure. 

6.1 Five Realities 

As a convenience in evaluating for 
environmental measures, we divide the 
world into five realities which can be com- 
pared, and operationally describe them as 
follows: 

- Objects such as rooms and build- 
ings and the equipment and items 
of which they are composed, and 
the people using them. 

- Environments in which objects 
and people are immersed, includ- 
ing the spatial, luminous, sonic, 
climatal, stability, time and es- 
thetic environments for indivi- 
duals; and the size, assortment, 
location, privacy, flexibility 
and convertibility of space en- 
vironments for organizations. 

- Standards such as temperature, 
light levels, etc., and time and 
use standards which serve over 
time as guides and goals for the 
operation of a college or the 
conduct of people. 

- Records of experiences which show 
the progress being made toward 
achieving the standards, such as 
time and use records. 

- Opinions of people about the ob- 
jects and environments, and the 
standards and records which sym- 
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For 

each comparison, 

-who 

-compares what, and 
-the descriptive 
statement 
are outlined. 



For 

each argument, 

-the kind of claim, 
-the scales, 

-the measurer, and 
-the warrant 
are shown. 



bolize them. They are ex- 
pressed at a single po^nt 
in time, in interviews or 
on questionnaires. 

This gives us fifteen combinations for 
field study, each of which may have doz- 
ens of comparison possibilities. In the 
section which follows, only those possi- 
bilities are structured which appear to 
be most promising for the development 
of environmental measures for the acti- 
vities of individuals or of groups of 
people. 

6.2 Evaluation Arguments 

The structure of the argument that 
might be used to warrant the evaluation 
statements is given for each comparison. 
The verb "describes" in each comparison 
refers to statements shown in Section 

3.2 which show cause-effect, necessary 
but not sufficient, correlative, or 
ranking relationships. 

6.201 

A. Comparing Objects to Similar Objects 
1-3 An Evaluator compares: 

- two or more similar: 1) objects 
in the built environment, except 
people; 2) objects containing 
standards; or 3) objects contain- 
ing records. 

- used for the same activity, and 

- describes their comparative ap- 
pearances, performance, etc. 

- e.g., 1) An evaluator compares 
a green chalkboard to a black 
chalkboard and describes simila- 
rities and/or differences in ap- 
pearance, performance, etc. 

Structure of Argument for A-l to A-3: 
Producer-Product claim: If phy- 

sical differences can be per- 
ceived between two objects serv- 
ing the same activity, then these 
differences are necessary (but 
not sufficient) to effect the 
performance of the activity. 

Scales: Either of the objects be- 
ing compared. 

Measurer: Evaluator. 

Warrants: If an observer can per- 
ceive a difference, it can be stu- 
died. 
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We 

compare 

objects 

to 

objects. 



user behavior^ 
to 

user behavior. 



Use of Statement: Description. 

Discussion - The observer locks at, smells, 
feels, listens to, etc., two objects serv- 
ing the same function and notes how the one 
differs with the other. This is the common 
structure of argument on which all purely 
comparative or descriptive statements are 
based. The approach is most useful where 
some particular room is widely known for 
its success in fulfilling a design func- 
tion. Other rooms can then be usefully com- 
pared with it simply because so many people 
know about it and use it as a point of re- 
ference. 

4-5 An evaluator compares: 

- the overt behavior of the 
user(s) 

- of two different objects 

- (or, 5, the behavior of a 
group of users of the same 
object) 

- used for the same activity, 
and 

- describes differences in 
physical behavior. 

- e.g.. An evaluator ccroares 
the physical activities of: 

4) one lecturer using iwo 
different lecterns, and 
notes similarities and dif- 
ferences. 

Structure of Argument for A-4 and A-5: 
Producer-Product Claim: If, 
after single demonstrations 
of each, a lecturer is able 
to select lectern controls 
correctly more often at one 
lectern than at another lec- 
tern, then the differences 
in the design are necessary 
(but not sufficient) to 
cause the behavioral differ- 
ences. 

Scales: Physical measures 
and counts. 

Measurer: Evaluator. 

Warrant: The design of an 
object is a factor in its 
use. 

Use of Statement: Prediction. 
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physiology 

to 

physiology, 


6.7 An evaluator compares: 

- the physiological conditions of a 
user 

- of two different objects 

- (or 7, the physiological condi- 
tions of a group of users of the 
same object) 

- used for the same activity, and 

- describes the variations. 

- e.g., 6) An evaluator compares the 
respiration rate(s) of the user of 
two different kinds of television 
cameras, and notes similarities 
and differences. 

Discussion - This is not structured because 
it v/ould interfere with the on-going activi- 
ties of the users. 


environments 

to 

environments 


6.202 

B. Comparing Environments to Similar Environments 

1. An evaluator compares: 

- two or more similar environments 

- used for the same activity, and 

- describes similarities and dif- 
ferences in performance, comfort, 
utility, etc. 

- e.g., An evaluator compares the 
luminous environment in one room 
with that in another and describes 
similarities and differences. 

Structure of Argument (same as comparison A-l) 


opinions 

to 

opinions 

(for 

preference^) 


6.203 

C. Comparing Opinions to Opinions (Same Users) 
1-4 An evaluator compares: 

- the opinions of two or more users. 

- about the physical characteristics 
of: 1) objects in the environment, 
except people; 2) environments; 3) 
objects containing standards; or 
4) objects containing records 

- used for the same activity, and 

- describes preferences. 

- e.g. 1) An evaluator compares the 
opinion of one teacher to that of 
other teachers about the same 
chalkboard and describes the pre- 
ferences on their opinions as to 
the adequacy of the chalkboard for 
their activities. 
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5-8 An evaluator compares: 

- the opinions of two or more users 

- about the physical characteristics of 
two or more objects: 5) objects In 
the environment, except people; 6) 
environments; 7) objects containing 
standards; or 8) objects containing 
records 

- used for the same activity, and 

- describes preferences. 

- e.g., 5) An evaluator compares the 
opinions of one teacher to that of 
another teacher about a green vs. a 
black chalkboard, and describes the 
preferences they have for one or 
the other for use In their activi- 
ties. 

9-10 An evaluator compares: 

- the opinions of two or more users 

- about the same object: the Informa- 
tional content of 7) standards; or 
8) records 

- used for the same activity, and 

- describes preferences. 

- e.g., 9) An evaluator compares the 
opinion of one teacher to that of 
another teacher about a time usage 
standard for language labs, and 
describes the preferences of their 
opinions as to the adequacy of the 
standard for their activities. 

11-12 An evaluator compares: 

- the opinions of two or more users 

- about several objects: the Infor- 
mational content of 9) standards; 
or 10) records 

- used for the same activity, and 

- describes preferences. 

- e.g., 10) An evaluator compares the 
opinion of one teacher to that of 
another teacher about a time usage 
standard for student station vs. 
one for classrooms, and describes 
the preferences they have for one 
or the other for use In their acti- 
vities. 
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opinion 

to 

opinion 
( for 

preference*) 



Structure of Argument for C-l to C-l 2 
Correlation Claim: If dif- 

ferences of opinions are re- 
ported between users of an 
object(s), as to its comfort 
and/or utility for their ac- 
tivities, then these differ- 
ences will correlate with 
differences in the objects. 
Scale: Verbal statements of 
comfort or utility. 

Valuer: Users. 

Warrants: The user knows 
best: his opinions affect 
his activities; the form and 
content of an object is a 
factor in its use; differen- 
ces in opinions can be stu- 
died. 

Procedure - The user(s) are inter- 
viewed or asked to complete question- 
naires such as the examples included 
in Appendix C, Initial Evaluations of 
New Buildings : A Prototype Study ! 

The opinions are then compared as in- 
di cated . 

13. An evaluator compares: 

- the opinions of user(s) ' 

- about the importance of 
each object, aspect, goals 
or consequences of a room, 

- used for the same activity, 
and 

- describes the relative im- 
portance of each to user 
activities. 

- e.g.. An evaluator has a 
lecturer rank the impor- 
tance of each A-V equipment 
he uses, and reports the 
ranking and how. they may be 
similar to or differ from 
the rankings of other lec- 
turers . 

Structure of Argument for C-13 

Correlation Claim: If a teacher 

can rank the importance of the 
environmental aspects of a room, 
then the ranking will correlate 
with the actual contribution of 
the aspects to his activities. 
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Scale: Verbal Statements. 

Valuers: Users. 

Warrant: The user knows 
best: his opinions affect 
his activities; differen- 
ces in opinions can be stu- 
died. 

Use of Statement: Descrip- 
tion. 

Discussion *■ The separate aspects are each 
noted on a separate "Q-Sort" card and sor- 
ted by each user into most-to-least value. 
This shows a way to rank separate aspects, 
(physical characteristics, equipment, coals, 
and consequences) of a room into state-rents 
of instrumental preference. This inforra- 
tion is useful in programing, in design, and 
in research to examine alternate design so- 
lutions. 



6.204 

D. Comparing Standards" to Standards (for 
same Objects, Environments or Users) 

1-3. An evaluator compares: 

- two or more standards 

- for the same: 1) object; 2) environ- 
ment; or 3) user 

- at a single moment in time, and 

- describes conflict or reinforcement. 

- e.g., 1) An evaluator compares a 
standard for area usage to a standard 
for time usage of a classroom, end 
describes in what ways they conflict 
or reinforce. 

4-6. An evaluator compares: 

- standards 

- for: 4) objects to users; 5) objects 
to environments or; 6) users to en- 

* vlronments, 

- at a single moment in time and 

- describes how they conflict or rein- 
force . 

- e.g., 4) An evaluator compares a stan- 
dard for time usage of classrooms to 

a standard for student contact hours 
in classrooms, and describes in what 
ways they conflict or reinforce. 
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Structure of Argument for D-l to D-6 
Producer-Product Claim: If 

standards are used to guide 
the design or use of objects 
for human goals, then they 
must contain congruent ele- 
ments which are necessary 
(but not sufficient) to at- 
tain the goal. 

Scale: Measures and Counts. 
Measurer: Expert. 

Warrants: If differences 

can be found, they can be 
studied. 

Use of Statement: Descrip- 
tions of necessary but not 
sufficient standards rela- 
ting objects, and environ- 
ments for human activities. 



records 

to 

records. 



4-6. An evaluator compares :- 

- records 

- of: 4) objects to 
users: 5) objects 
to environments; 
or 6) users to en- 
vironments, 

- at a single moment 
in time, and 

- describes conflict 
or reinforcement. 

- e.g. , An evaluator 
compares a record 
of time usage of a 
classroom to a re- 
cord of student 
contact hours in 
classroom, and des- 
cribes in what ways 
the information shows 

con.f~li.ct~o r -re-info r cement? 



6.205 

E. Comparing Records to Records (for 
Objects, Environments or Users ) 
1-3 An evaluator compares: 

- two or more records 

- for the same: 1) object; 

2) environment; or 3) user, 

- at a single moment in time, 
and 

- describes conflict or rein- 
forcement. 

- e.g.. An evaluator compares 
a record of time usage to a 
record of area usage of a 
classroom, and describes in 
what ways the information 
shows conflict or reinforce- 
ment. 



Structure of Argument for E-l to E-6 
Producer-Product Claim: If the 

utilization of student chairs 
in one lecture hall exceeds 
their utilization in some other 
hall, then the form or content 
of the room is a necessary (but 
not sufficient) condition of 
the utilizations. 

Scales: Counts (average percen- 
tage per hour and per week of 
student station use). 

Warrant: Utilization of student 
stations is a measure of effi- 
ciency: the form and content of 
an object are determinable to 
its use. 

Use of Statement: Description. 

— '(rvTTt 



same 



7-9. An evaluator compares: 

- two or more use records 

- for the same: 7) object; 

8) environment; or 9) user, 

- before and after, and 

- describes changed conditions. 

- e.g., 7) An evaluator com- 

pares records of class enroll- 
ment distributions before and 
after a lecture hall center is 
used on a campus, and describes 
in what ways the form or con- 
tent of the center effects the 
class enrollment. 

Structure of Argument for E-7 to E-9 
Producer-Product Claim: If data 

on class enrollment distribution 
is compared before and after a 
new lecture hall center is put in 
use, then the form or content of 
the center is a necessary (but 
not sufficient) condition of the 
distribution differences. 

Scale: Counts. 

Measurer: An expert. 

Warrant: Manipulation of a single 
variable (the center) while hold- 
ing all other conditions constant 
will show the significance of the 
variable. 

Use of Statement: Description. 

10. An evaluator compares: 

- two or more achievement records 

- for the same users of an object 
or environment 

- before and after, and 

- describes differences. 

- e.g. An evaluator compares the 
recorded mental achievement 
scores of users before and after 
the use of an object. 

Structure of Argument for E-10 

Producer-Product Claim: If learn- 
ing is greater in a lecture hall 
than in other rooms for identical 
lectures, then the form or content 
of the hall is a necessary (but not 
sufficient) condition for the dif- 
ferences in learning. 

Scale: Scores on mental tests. 
Measurer: Expert(s) 



Non-educational warrants: The room 
environment has an effect on the 
amount of learning that takes place 
in it; manipulation of a single 
variable (the room) while holding 
all other conditions constant will 
show the significance of the varia- 
ble. 

Use of Statement: Description. 

Discussion - The expert administers identical, 
fully-instrumented lectures to matched groups 
in different kinds of rooms, tests them before 
and after the lectures, and compares the re- 
sults noting T-score variations in the mean. 
There is no way to show cause and effect in 
comparison tests of this kind* nor can "all 
other conditions" be held constant. The lec- 
ture halls are designed to support the lectur- 
er with A-V media which in turn is assumed to 
lead to better learning. But ironically, to 
evaluate this directly is the least promising 
approach because another variable (the lectur- 
er) is introduced for v/hom there are no stan- 
dard scores. However, these kinds of mental 
achievement tests are firmly established in 
educational methodology experiments and are 
useful in evaluating a lecture hall simply to 
demonstrate through concomitant achievements 
that as much learning can take place in one 
environments as in another. Lesser and 
Schueler (21) in a recent review of the re- 
search literature on the use of new media in 
teacher education, concluded that this type 
of testing has "...harvested a rich crop of 
non-signifi cant findings " . 

6,206 

F. Comparing Objects to Environments 
1. An evaluator compares: 

- an object to the environment it creates 

- at one point in time 

- for a single activity, and 

- describes characteristics of the en- 
vironment created by the object. 

- e.g.. An evaluator compares a 40 
watt electric bulb to the light it 
creates and describes in what ways lu- 
minosity appears to be a function of 
the bulb. 

Discussion - This comparison is not structured 
because the "evalu at ion "would have to be either 
a user or an (appropriate kind of) engineer for 
the findings to be useful. 



6.207 Structure of Argument for G-l 



G. Comparing Objects to 
Opinions 

1. An evaluator compares: 

- an object 

- to the opinion(s) of 
the user(s), and 

- describes in what ways 
the object is a referent 
for the opinion. 

- e.g. An evaluator com- 
pares a chalkboard to a 
Teacher's opinion about 
it, and describes those 
characteristics of the 
chalkboard that are a 



Correlation Claim: If differences 
of opinion are reported by users 
of an object as to its comfort and 
utility for their activity, then 
the opinion differences will cor- 
relate with differences in the re- 
ferents for their opinions. 

Scales: Verbal statements about 
the adequacy of view; physical mea- 
sures and counts. 

Warrants: The expert user knows 
best; if an observer perceives a 
difference, it can be studied. 

Use of Statements: Description. 



referent for 

objects 

to 

standards, 



the opinion. 6.208 

H. Comparing Objects to Standards 

I. An evaluator compares: 

- physical characteristics or opera- 
tion of objects or separate as- 
pects of objects 

- to specifications for its: 1) form 
or content; or 2) performance, and 

- describes conformance of the object 
to the specifications. 

- e.g., An evaluator compares a 
chair to design drawings for its 
manufacture and describes similari- 
ties and/or variations. 



Structure of Argument for H-l 

Producer-Product Claim: If the lights 
work according to specifications, then 
they are a necessary (but not suffi- 
cient) condition to the operation of 
the room. 

Scales: Design specifications (manu- 
facturer and/or architect); physical 
counts and measures. 

Measurer: Expert or user. 

Warrant: Experimental evidence: design 
specifications are objectives: The ob- 
ject must be literal translation of de- 
sign objective. 

Use: Prediction of operation. 

Discussion - The resulting statements are 
positive or negative re-statements of the 
standard or goal for the aspect observed. 

As a negative statement r it indicates a pro- 
blem that can be investigated. And because 
the aspects were chosen for their pertinence 
to the instrumentality of the room being 
evaluated, it may also indicate a disfunction. 
As a positive statement, it indicates a 
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contributing (but not sufficient) condi- 
tion for the success of the room. 

2. An evaluator compares: 

- the physical behavior of a 
user(s) 

- at an activity involving an 
object with human performance 
standards stated 

- comparing the standards to 
their behavior, and 

- describing congruences. 

- e.g.. An evaluator observes, 
measures, counts, etc., the 
physical behavior of a stu- 
dent and compares it to be- 
havior standards. 

Structure of Argument for H-2 
Producer-Product Claim: If, 
after a single demonstration, 
the majority of lecturers are 
able to select audio-visual 
controls correctly in three out 
of four selections, then the 
lectern design is a necessary 
(but not sufficient) condition 
for selection of controls. 

Scale: Physical measures and 
counts. 

Measurer: Evaluator. 

Warrant: Since the ideal is fic- 
tional, no warrants are proposed. 

Use: Description and prediction. 

Discussion - so few standards are available 
for physical behavior in classrooms and lec- 
ture halls that standards such as the fic- 
tional one above may have to be hypothesized. 
However, for rooms designed for Studying or 
discussions or testing, on in laboratories 
or other physical performance rooms, stan- 
dards of behavior could be stated in perfor- 
mance terms and this comparison could then 
become a part of the evaluation. The ap- 
proach shows the most promise for use in ex- 
perimental situations such as the one by 
Sommers (22) on the effects of classroom en- 
vironment on student learning. Various phy- 
sical aspects of rooms can be changed under 
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controlled conditions, and the overt phy- 
sical behavior of the occupants observed 
to search for the kinds of environments 
that seem to foster a performance (beha- 
vior) stated as an objective. Sommers 
recommends the development of "...frankly 
experimental building facilities," for 
this purpose. 

3. An evaluator compares: 

- the physiological states of user(s) 

- at an activity involving an object 
which has human psychological per- 
formance specifications stated, 

- comparing the ucer states to the 
standards, and describing congruen- 
ces. 

Discussion - This comparison is not struc- 
tured because: 1) it would interfere with 
the on-going activities of the user; and 
2) few standards are available for compari- 
son. 



6.209 

I. Comparing Objects to Records 
1-2. An evaluator compares: 

- one: 1) object; or 2) user 

- to experience records of per- 
formance, or use, and 

- describes the accuracy of the 
records . 

- e.g.. An evaluator compares 
the number of student chairs 
in a classroom to the inven- 
tory record of chairs, and 
describes the accuracy of the 
record . 

Discussion - This is an internal audit to 
verify the validity of the recorded infor- 
mation. 



6.210 

J. Comparing Environments to Opinions 
1. An evaluator compares: 

- an environment 

-to the opinion(s) of the user(s) 
and 

- describes in what ways the en- 
vironment is a referent for the- 
opinion. 

Discussion - This is structured as in G 
above. 
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K. Comparing Environments to Standards 
T. An evaluator compares: 

- physical characteristics or 
operations of environments 

- to environmental measure 
standards, and 

- describes conformance of the 
environment to the standard. 

- e.g.. An evaluator measures 
the temperature of the air . 
and compares it to design 
standards, noting variations. 

Structure of Argument for K-1 

Producer-Product Claim: If the 
air meets the standards of the 
ASHRAE for temperature, then 
it is a necessary (but not suf- 
ficient) contributant to the 
occupants comfort. 

Scales: Physical measures and 
counts. 

Measurer: An expert. 

Warrant: Experimental evidence. 

Use of the resulting statement: 
Prediction. 

Discussion - This is a traditional ap- 
proach to evaluation because many stan- 
dards are available. It is also used 
to evaluate against architectural objec- 
tives such as sight-lines. For an ex- 
ample of this approach, see Appendix D, 
Area per Activity in Classrooms . When 
environmental measures are taken as au- 
thoritative, it is assumed that the 
standard is correct, and a reference to 
it is sufficient notice of this assump- 
tion. But care must be taken that "com- 
fort" is not miscounstrued to mean any 
more than lack of discomfort to human 
perceptions. There is a wide range of 
possibilities (tolerances) for comfort, 
and the significance level of the stan- 
dard used should always be explicitly 
stated. As an alternate approach, a 
population percentage can be stated as 
allowable, and all standards chosen to 
meet this range. 
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6.212 

L. Comparing Environments to Records 

~ As in comparison I, this is an internal 
audit procedure to determine the validity of 
the recorc' ttd is not structured here. 

6.213 

M. Comparing Opinions to Standards 

Tnis comparison v/ould be structured as 
in "G" above. 



6.214 

N. Comparing Opinions to Records 

This comparison would be structured as 
in "G" above. 

6.215 

O. Comparing Standards to Records 
1 ,2. An evaluator compares: 

- a standard 

- to a record 

- for object(s) : 1) physical facility; 
or 2) environments and 

- describes achievement toward the stan- 
dard. 

- e.g.. An evaluator compares a record 
of time use to a standard for time use 
for classrooms, and describes the pro- 
gress made in achieving the standard. 

Structure of Argument for 0-1 to 0-2 

Producer-Product Claim: If the facility 
experience data for a target year com- 
pares favorably with planning data (plans 
made in 1964 for class enrollment distri- 
butions in 1970, for example), then the 
facility is a necessary (but not suffi- 
cient) condition to meeting the goal . 
Scale: Counts. 

Measurer: An expert. 

Warrant: Manipulation of a single varia- 
ble (the room) while holding all other 
conditions constant will show the signifi 
cance of the variable. 

Use of Statement: Description and projec- 
tions. 
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(for both 
efficiency 
area 
and 

time usage 
standards, 
and 


Discussion - Time utilization factors and 
area per occupant standards are often cited 
in the planning- or use of instructional 
rooms. And in using them, recognition is 
seldom given to the possibility that a lar- 
ger variety of sizes of rooms might have the 
potential of raising the standards. In 
other words, the utilization factors are 
used to evaluate the scheduling procedures, 
given the facility, rather than to evaluate 
the planning of the facilities, given the 
educational program that needs to be housed. 

In addition to time and use objectives that 
can be compared, a facility program contains 
explicitely stated objectives, from which 
implied objectives or assumptions can be de- 
rived and compared to actual accomplishments. 
For example, lecture halls have been pro- 
grammed by the State University as (120 seat 
or more) rooms to support the lecturer with 
audio-visual aids, and one (unstated) assump- 
tion that can be evaluated is that the use of 
these rooms will have salutory educational 
effects or outcomes. 

3,4. An evaluator compares: 

- two or more standards 

- to a record 

- for object(s); 3) facility; or 
4) environment, and 

- describes adequacy of the record 
for the standards. 

- (This is simply an internal audit 
procedure like comparison I) 

5,6. An evaluator compares: 

- a standard 

- to two or more records 

- for object(s): 5) facility, or 6) 
environment, and 

- describes the adequacy of the re- 
cords for the standard. 

- (This is simply an internal audit 
procedure like comparison I) 
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for 

effectiveness 
activity 
achievement 
standards) . 



7. An evaluator compares: 

- a standard 

- to a record 

- for users , and 

- describes achievement toward 
the standard. 

- e.g., An evaluator compares the 
recorded mental achievement 
scores of the users of an object, 
to standardized scores, and make 
statements of efficient perfor- 
mance of humans while using the 
object. 

Structure of Argument for 0-3 to 0-7 

Producer-Product Claim: If the test 
scores of students after viewing 
an instrumented lecture are equal 
to or higher than universal standard 
scores, then the room is a necessary 
(but not sufficient) condition of 
the test scores. 

Scale: Standard scores. 

Measurer: The program, administered 
by a teacher. 

Non-educational warrants: The room 
environment has an effect on the 
amount of learning that takes place 
in it; manipulation of a single vari- 
able (the room) while holding all 
other conditions constant will show 
the significance of the variable. 

Discussion - The teacher runs a fully pro- 
grammed and instrumented instructional se- 
quence, scoring the students before and 
after and comparing the results to standard 
validation scores for the sequence, noting 
variations. There are no standardized tests 
listed in Buros Sixth Mental Measurements 
Yearbook which contain an environment-learn- 
ing factor. The use of any other standard- 
ized test, because student matching informa- 
tion is never provided, would only show how 
the students tested varied from the norm. 

Thus, the only possibility for the use of 
this kind of test is to develop one that does 
have an environment-learning factor. But 
perhaps none have been developed because the 
environment is a minor factor compared to 
others in a learning environment, as we have 
assumed. Thus, the success of a room for 
learning purposes at this time can be no more 
than a conclusion inferred from the results of 
other evaluation tests. 
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7.0 TESTS OF THE HYPOTHESIS 
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Two 

field studies 
are 

examined 
as support for 
the hypothesis; 
the first 
gathered 
user opinions 
on questionnaires 
and 

in interviews, 
at 

both 

the individual 
and 

the group levels. 



7.1 User Opinions of Design Fit 

This test of the hypothesis is struc- 
tured to comparison "C", Section 6.201. 

The user response options took into ac- 
count: the environmental assumption that 

the built environment is not acting alone 
on the user under satisfactory conditions; 
and the methodological assumptions that the 
user only responds with perceptions that 
are compared to his ideals rather than to 
an absolute good. Thus responses may refer 
to meanings internal to the responder, but 
may also reflect their relative satisfac- 
tion with other factors such as the teacher, 
the subject matter, and so on. 

1. Opinions about the built environment were 
gathered in two ways: 

- directly about objects (floors, walls, 
lights, etc.); and 

- indirectly as user's perceptions of the 
objects (sight, hearing, skin sensing, 
etc.) 

2. Open response opportunities were included 
on the same line with each rating, and at 
the bottom of each page, with a request 
for comments. These responses are report- 
ed as "not functional because" to keep 
them in the opinion (vs. cause -effect) 
mode. 



( 



3. Responses were obtained at three levels - 

- at the student and teacher level for rooms, 
at the academic administrative level for 
major spaces (library, museum, etc.) and 
the building, and 

- at the campus administration level (main- 
tenance and operation) for the building. 
These three levels are responsive to the 
ultimate goal of matching student and fac- 
ulty needs for comfort and utility with 
the college's needs for efficient use of 
its buildings. 
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But 

no 

counts and measures 
were 

gathe; ed 

for correlation 

studies. 



7.11 

Examples of the evaluation questionnaires 
are included as- pages C-19 to C-23. The 
response options used were excellent, good, 
fair, poor and bad. This quality scale was 
used extensively by Prosser and Allnatt (17) 
to subjectively rate the impairment of tele- 
vision pictures, and was found to form a 
binomial distribution. This is a measure, 
for them, of the excellent precautions they 
have taken to exclude all other variables 
from the ratings in order to rate a single 
variable, the television tube quality. This 
procedure is the opposite of the evaluation, 
which seeks to include all variables in the 
opinion ratings, and ultimately a comparison 
with their findings should be interesting. 

The scale also: 

1. Allows a numerical scale weight- 
ing for response distribution 
computations. 

2. Facilitates the comparison of 
several different responses for 
the same environmental aspect. 

3. Reveals the intensity of feeling 
in the responses; e.g., normal 
vs. U-shaped curves. 

4. Allows for tests of internal con- 
sistency between specific Items 
and the general rating of a group 
of items. However, instead of 
this being a reliability test to 
eliminate specific items which 
don't correlate strongly with the 
general rating, it will provide 
an indication of the specific di- 
mensions of the environment which 
contribute most strongly (or not) 
to the general rating of the group. 

These questionnaires are probes to obtain 
signals which indicate a fit or misfit situa- 
tion. Data distribution descriptions, appar- 
ent intensity of responses, and the signifi- 
cance of individual items to a group can be 
reported, but no meanings can be ascribed to 
the data until the environment being studied 
is actually observed and measured, and a por- 
tion of the respondents interviewed. If a 
person rates a room "bad", it may be be- 
cause he hates the subject, or the teacher, 
or getting up for an early class, or so on. 
And since these meanings are a part of social 
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reality, they must be known and reported 
as such. For this reason, all question- 
naires ask for the respondent's name, so 
that a purposive sample of the group 
with the majority response, and those 
respondents who disagree with the major- 
ity response, 

could be 

contacted in an attempt to find out why 
they so responded (to search for the re- 
ferent of their responses, plus the 
norms, values or ideologies which promp- 
ted them). Thus the questionnaires were 
distributed through the normal adminis- 
trative structure of the college to ob- 
tain an expression of the total reality 
of the respondents. 

7.12 

The same assumptions were followed in 
making the interviews as in structuring 
and administering the questionnaires. 

The aim was to obtain insights into the 
relationships between humans and their 
environments. Thus, those interviewed 
were selected because of the likelihood 
that their responses would be more in- 
formational. Their responses of misfit 
are reported in the "not functional be- 
cause" mode. 



7.13 

The pre-test which was conducted is in- 
cluded as Appendix C. Questionnaires 
were distributed, interviews held, the 
responses tabulated, and user individual 
and aggregate opinion statements of fit- 
misfit, plus "not functional because" 
statements reported J Second-level in- 
ferences of environmental adequacy were 
made, and value judgements offered for 
further study of the misfits. 

7.14 

Thus it can be concluded that fits and misfits 

only the "signal" between the users and their built environ- 

<J ata . ments were identified. But these are only 

is available. the "signals" of the subjective opinions 

of the users. Field measures must follow 
to ascertain and dimension the referents 
of the opinions. 

1. Note that the questionnaires were substantially revised after the pre- 
test. The response options used in the pre-test were "good-OK-poor", 
so the resulting statements differ from our theoretical discussion. 

See pages C-16 to 20 for examples of the original pre-test question- 
naire forms. 
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The 

second study 
gathered 

count and measure 
data but 

no user opinions. 


7.2 Observations of Desicjn Fit T) 

The study, included as Appendix 
is an unobtrusive observation of "remnants" 
(furniture, etc. > left at it was at the end 
of the term) and "archives" (inventory and 
class sectioning records and architectural 
drawings). The tests of the hypothesis are 
structured to comparison "F", Section 6.206; 
"H", Section 6.208; and "I", Section 6.209. 
Rooms were observed, measurements and pic- 
tures taken, and floor areas computed for 
the human activities that appeared to have 
taken place on the last day of the term. 
These data were compared between rooms with 
similar functions, and the name of the room 
(displayed on door-tags), the chairs it con- 
tained, and its measured area were compared 
to campus class sectioning and inventory re- 
cords. All observations and implications 
are reported on pages D4-15. 


However, 
the data 

tends co fulfill 
all four 
conditions 
as tests of 
the hypothesis. 


7.21 

The four conditions which are stated as 
tests of the hypothesis in Section 3.4 are 
are individually discussed below. 

Condition 1: Identification of "fits" and 
"misfits" between human satisfaction needs 
and built environments, which can be ex- 
pressed as environmental measures: 

- observation 3 discusses misfits 
between the concept or net area 
and the floor area it actually 
represents in classrooms. 

- observation 4 discusses misfits 
between the architectural de- 
sign needed by users and the de- 
sign they have. 

- observation 5 discusses misfits 
between institutional needs for 
efficient use of floor area, and 
the use being made of it. 

- observation 6 discusses misfits 
between net floor area and usable 
floor area. 

- observation 7 discusses misfits 
between activities of users and 
the kinds of rooms they have. 

- observation 8 discusses misfits 
between institutional needs for 
efficient use of student stations, 
and the use being made of them. 

- observation 9 discusses misfits 
between institutional needs for 
accurate symbols of objective 
reality, and the symbols it has. 

$2 



Thus 

the next step 
is 

to gather both 
counts and measures 
and 

user opinions 
in 

the same environments. 



Condition 2: Establishment of ranges of 
satisfaction and probable percentages of 
people satisfied for specific environ- 
ments and kinds of activities: 

- the only environmental measure 
examined in this study was 
floor area needs per human ac- 
tivity. Observation 5 suggests 
that 12 sq. ft. per student 

is adequate in classrooms of 
40 students. 

Condition 3: Showing in what ways each 
environmental measures interact with 
each other: 

- the way floor area interacts 
with comfort criteria for 
seating is discussed in ob- 
servation 5, and the fact 
that it interacts with walls 
(soun.d-sight criteria) is 
discussed in observation 6. 

Condition 4: Development of new environ- 
mental measures: 

- observations 3, 4, and 6.. 
taken together, suggest 
that the traditional cri- 
terion of net area can be 
refined to a concept of 
usable area which is more 
representative of the ac- 
tual use of floor areas 
for human activities. 

7.22 

This evaluation only compared objects to 
standards, environments and records. Any 
study of remnants or archives is implicitely 
limited by the lack of descriptive and in- 
terpretive information which could be con- 
tributed by users in the situation being in- 
vestigated. In spite of this limitation, it 
can be concluded chat the Area per Activity 
study did contribute information relevant to 
(but not proof of) all four tests of the 
hypothesis. 
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SUMMARY 

This evaluation pilot study is designed to demonstrate ways users can 
express their opinions about hew buildings, and report the problems they are 
encountering. Ah appropriate field comparison is selected from evaluation 
. theory. Specific environments and physical characteristics of an Art Build- 
ing are selected for evaluation by students and staff; Qiiestiorinaires are 
designed and administered, and opinions, problems and conclusions reported. 
Value judgements are suggested, and observations on the methodology made. 
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OBJECTIVES 



The purpose of this study is to structure a procedure with which users 
of buildings can: !) express their degree of satisfaction with Characteristics 

of the building, in the form of valuing statements; and 2) report facility 
problems that they have experienced, in the form of statements of Cause and 
effect. In addition, this study is structured within a specific theory of 
evaluation* in order to 3) Serve as a pilot study for comparing user opinions 
within that theory. 



, PROCEDURE 



1. A building was selected for Study: criteria weren't available 

to Select a building that was functionally typical of all 
campus buildings. So an Art Building was chosen that was convenient 
to the researchers. 

2i The kinds of users were selected from whom evaluations would be 
gathered: no individual user experiences a building in all of its 

dimensions. So all known users were Sorted into 5 groups: administra- 
tors, teachers, staff (librarians, secretaries, clerks, etC;)> 
students, arid maintenance and operation personnel. 

3. The human activities that the building was to be evaluated for 

were selected: The building and rooms were evaluated: 1) as 

instrumental to the principle activities for which they are Utilized 
by each user (ne. for students attending lectures, instructors 
lecturing, etc. ); and 2) for human Comfort. 

4. "Environments" and physical characteristics to be evaluated were 

selected: since the user compares each physical characteristic to 

his own personal standards, and we were only after "first impression" 
evaluations of a new building, physical characteristics were chosen 
which would obviously affect seeing, hearing and air sensing in the 
room itself. 

5. Questionnaires Were designed for gathering evaluation information: 
five questionnaires were structured (see Appendix for examples): 

A. M & 0 Personnel evaluation of Buildings 

B. Administration evaluation of Buildings 

C. Student evaluation of Instructional Rooms 

D. Teacher evaluation of Instructional Rooms 

E. Occupant evaluation of Non -Instructional Rooms 

Each questionnaire contains six sections: 

1. Title (who is evaluating what) of questionnaire. 

2. Identification: what's being evaluated by whom, and when. 

3. Instructions. 

| 



^Davis, T.A. , Evaluation of Facilities: Theoretical Considerations, State 

University of New York, 1/22/68. 




Page C-3 



4, Structured responses (EXCELLENT- BAD) to CHARACTERISTICS 
being EVALUATED. 

-5. Open responses (What is the PROBLEM?) to groups of 
characteristics. 

6. Open responses, (OTHER COMMENTS) respondent's initiative 
suggested. 

* 

The structured responses are meant to reasure 1) the users' 
satisfaction with the functioning of each characteristic relative 
to his own standards and ideals for it. the open responses give 
the users the opportunity to 2) report facility problems that they 
have experienced. 

6. Questionnaires were administered: The blank "M & 0 Personnel 
evaluation of Buildings" questionnaire was given to the Plant 
Superintendent* .who said he would respond with the help of his 
utilities chief, buildings and grounds supervisor, building services 
supervisor and CaniDus Safety coordinator. The questionnaires were 
given to the Chairman of the Art Department, who gave all but the 
one he Completed to other teachers and to students for completion. 
Interviews were held v/ith the Plant Sucerintendent and the Depart- 
ment Chairman, the latter while touring the building. 

t 

7. Data was tabulated and statements made: the four kinds of statements 

are as follows: 



OPINIONS 

Each thing being evaluated is compared by the responder to hi S 
own personal standards or ideals for it. The question he asks 
himSelf iS: How well does it fulfill its function for his activity? 

The answer is the user's personal opinion, and can be stated as 
follows: 

The (characteristic observed) of the object, room or building 
was reported by (users) to be (or eoerate) in conformance 
(or not) with his personal standards (or ideals) for it. 

In our opinion statements, we substitute a simpler bhraSe: "To be 

(GOOD, O.K., or POOR) in his opinion" for the "to be in conformance 
With his personal standards for it." For the sake of accuracy we 
occasionally add a "because" phrase to an ooinion statement, when a 
"poor" opinion is followed by a consent in the What is the Problem? 
column. 
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PROBLEMS 

the free response sections produce an or croft unity for the user to 
comment on why something isn't functional for his use. These state- 
ments take the following form: 

The (characteristic observed) Of the object, room or building 
was reported by the (user) NOT FUNCTIONAL in his opinion BECAUSE 
(his reason given). 
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When the responder makes a "GOOD or O.K. except" type of answer, 
we make it into a problem statement about the second characteristic. 
For example, if a room is reported good except that the walls should 
be tackboard, we report the statement about the walls separately as 
"not functional because." 



conclusions 

We also make aggregate Statements about each physical characteristic. 
These are subjective conclusions made from the reported opinion and 
problem Statements. They are the statements that are reported by 
the evaluator. 



VALUE JUDGEMENTS 

On the basis of the reported opinions, problems and Conclusions, ah 
administrator could make value judgements about the facility. 
Examples are given On Page 13. 



RESULTS 



At the interview With the Plant Superintendent, the writer offered 
to contact each of his personnel who were concerned with the Art 
Building to obtain their evaluations separately. This procedure 



wasn't followed because he said that a Composite 
by himself would be a more accurate, consistent.. 

Notes were taken to record the facility problems 
during the interview. Without exception, these problems were all 
mentioned in his questionnaire response. 



return coordinated 
and Valid response, 
that he mentioned 



At the interview with the Department Chairman, the writer offered 
to contact his teachers individually to obtain teacher and student 
evaluations. This, procedure was not followed because he Said he 
much preferred to do it himself. Notes Were taken to record the 
facility problems that he mentioned while giving the writer a tour 
of the building. Of the three principle problems mentioned, only 
one .(insufficient ceiling height in sculpture and painting studios) 
should up on hi S questionnaire. The other IWo not functional state- 
ments are reported in the "conclusions." 



On the Plant Superintendent's return there are 140 structural response 
spaces and 82 free response spaces. Seventeen Spaces .weren't applicable 
(9 ^ no air conditioning, 8 - no science group II equipment). Good- value 
statements can be made about the 97 physical characteristics reported "good" 
or "o.k." The negative, or "poor-value" of the same statement can be used 



to describe his 
were reported " 



evaluation of the seventeen physical 
poor. 



characteristics which 



The Superintendent exercised his initiative to make free problem 
responses 18 times — 9 times in the "What is the Problem? 1 column and 9 times 
via footnotes to poor responses (which were typed on the back of the 
questionnaires, because of limited space in which to respond on the front.) 
Removing duplications, 14 pobr-value-beCause statements can be made: 7 can 
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be classed as maintenance (expensive, non-standard out of adjustment hardware, 
leaking roof, unpainted walls , unsealed concrete, burned flooring); 3 can 
be classed as safety (excess fire exits, insufficient electric service and 
fire extinguisher boxes); and 4 can be classified as comfort problems 
(insufficient ventilation, air conditioning, poor acoustics, cold exterior 
walls. ) 

* 

\ 

On the Department Chairman's return, all 25 structured responses were 
completed. Four responses fall on the P00& side of O.K. and 21 fall on the 
GOOD Side. The fell owing 25 evaluations can be stated from his report: 

21 good - value 

1 poor - value (about window, lighting) 

3 poor - value - because 

Table 1: QUESTIONNAIRE RESPONSES 



1 

Physical 


Building 


Art 


I.istr. 


, JKoors 






. Characteristic 


M 6 0 


£ * '■'*_* 


Gallery 


Tcac iers 


Students 


Offices 


_ Libre rv 


Ventilation i; 


2-3-5 


O.K. 


O.K. 


0-2 -2 


4-4-4 


0-3-0 


Pooj 


Heating 


3-6-0 


O.K. 


Poor 


0-2-2 


5-3-5 


1-1-4 


Poor 


Cooling 






(not .in? 


talle i) 








Artificial Ltg. 


9-0-0 


O.K. 


O.K. 


1-2-1 


7-5-1 


1-5-1 


O.K* 


Floor Covering 


7-1-1 


O.K. 


*' O.K. 


1-1-1 


7-5-1 


0-5-0 


s 


Entrances 


Good 


Poor 


O.K. 


1-1-1 


4-8-0 


0-5-0 


Good 


Acoustics 


(Poor] 


Poor 


O.K... 


0-2-2 


3-6-1 


1-1-3 


* 


Noise Isolation 
Between Poems 




' O.K. 


O.K. . 


1-3-0 


6-5-1 

1 


2-3-0 


Good 


Window Lighting 




O.K. 


O.K. 


0-2-0 


2-5-2 


0-5-0 


* 


Kocrii/Bldg. Shape 




O.K. 


O.K. 


0-3-0 


4-7-1 


0-5-1 


O.K. 


Circulation Areas 




O.K. 


Good 


0-1-1 


4-5-2 


+ J 


— 


Window Location 








0-2-0 


3-7-1 


0-5-1 


O.K. 


Color Scheme 








0-3-0 


1-3-6 


0-5-0 


Poor 


Supply Storage 








0-1-2 


3-4-3 


0-3-2 


Poor 


• 

Garment Storage 
• 




• 




(2) 


1-5-6 


0-0-6 


Poor 



* Means that a value wasn't marked but that a comment was made. 

62 



O 



Page C-6 



OPINION, PROBLEM AND CONCLUSION STATEMENTS 



The following report starts with the characteristics that are mentioned 
on the most questionnaires and follows through to the characteristics that 
are listed only once. In this way we sometimes develop composite state- 
ments before becoming limited to the opinions of a single group. The opinion 
statements for multiple kinds of returns are tabulated by characteristic and 
by return. In Table 1, (see "Results, !1 above). 

Where we encounter multiple returns for the same characteristic, the 
subjectivity of the researcher determines which values to report and the 
content of the conclusion. Table I is an objective tabulation, but the 
complete evaluative Statements sift out some of the contradictions and 
ambiguities In order to report an "average." It mlqht.be argued that since 
all that's being reported is personal opinions, they should be reported oniv 
as in Table 1. On the other hand, it can be seen that report opinions that 
represent a consensus does have a social group significance which can be 
treated statistically if large enough samples are taken. The variants can 
also then be studied for their significance. The following statements include 
opinions, problems and conclusions grouped by each characteristic being 
evaluated. - ... - ■ ■ “ 

VENTILATION OPINIONS 



GOOD in halls, elevator 

O.K* in service rooms, art gallery, faculty and staff offices 

POOR in service tunnels, library 

POOR in stairways because there is none 

POOR in instructional spaces because it only turns over 3x/hr. 

In conclusion, the ventilation was reported GOOD or O.K. in the users 
opinion in low population density rooms , and POOR where there is none, in 
the service tunnel, and in high population density rooms, 

HEATING 



The heating system was in the process of being balanced to individual 
room demand at the time of the study, so any evaluation statements would 
be premature. One not- functional statement Can be reported: 

Some heating supply ..grilles were reported NOT FUNCTIONAL in the Art 
Gallery, in the Curator's opinion, BECAUSE they are located at the 
base of walls where art work is to be hung. 

LIGHTING 



GOOD or O.K. in the entire building 

POOR in three faculty studio offices because it bothers eyes, is too 
pink, or leaves dark spots 

Some a.rtlfici ,a 1. .lighting. fixtures were reported NOT FUNCTIONAL in the 
user's opinion BECAUSE: a) they are hoh-standard, and difficult to 

maintain; b) they are difficult to access in the Art Gallery; and c) 
they need dimmer switches in the classrooms. 
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In conclusion the artificial lighting was reported GOOD or O.K. in 
the user's opinion, except in three faculty studios (rooms 116, 219, 220)' 

FLOOR COVERING 



GOOD in stairways, assigned rooms, and service rooms 
O.K. in elevator, art galiery (but would prefer wood) 

POOR in halls because of cigarette burns. 

The vinyl asbestos tile flooring in the halls was reported NOT 
FUNCTIONAL in the Plant Superintendent's opinion BECAUSE cigarette 
butts burn and thereby deteriorate it. 

In conclusion the floor coverings were reported GOOD or O.K. in the 
user's opinion except in the halls. 



ENTRANCES 



GOOD or O.K. in all rooms but 226 

POOR in exterior wails because one entrance makes a corridor of the 
Ar*; Gallery 

POOR in the Art Gailery because there are too many (5 instead of 1) 

POOR in Room 226 because too narrow and hard to open 

The pani cdoor hardware was reported NOT FUNCTIONAL by. the Plant 
Superintendent because it doesn't stay in adjustment and has floor 
mounted checks. 

The fire exits were reported NOT FUNCTIONAL by the Plant Superintendent 
BECAUSE there are too many above the code, making security difficult. 

The special^ art. handling provisions were reported NOT FUNCTIONAL by 
the Art Gallery Curator BECAUSE there are none.. 

In conclusion the building and. room entrances were reported GOOD or O.K. 
in the user's opinion except in the Art Gallery and Room 226. 

ACOUSTICS 



O.K. in Art Gallery 

The ceilings were reported NOT FUNCTIONAL by several users BECAUSE they 
are of barrel- vault design and don't carry sound uniformly throughout 
the room. 

In conclusion the acoustics of the rooms (except art gallery) were reported 
POOR in the opinion of the faculty and building administrators and GOOD 
or O.K. in the opinion of the students. 



64 



Page C-8 



NOISE ISOLATION BETWEEN ROOMS 
: O.K. or GOOD everywhere 

' The open space at windows between floors was reported NOT FUNCTIONAL by 

the Art Curator BECAUSE sound carries through It. 

In conclusion, the noise Isolation between rooms was reported O.K. or 
r GOOD In the opinion of the users. 

E> 

NOISE ISOLATION FROM OUTDOORS (Not tabulated In Table 1) 

Because of the extensive noisy construction work being carried oh 
i Immediately adjacent to the building, any value report at this time would 

be premature. Many of the returns mentioned this temporary and excessive 
noise source. 

• NOISE ISOLATION FROM CORRIDORS (Not tabulated In Table 1) 

In AGGREGATE, n&ise Isolation of rooms from corridors was reported 
GOOD or O.K. In the opinion of all the users. 

WINDOW LIGHTING 

In conclusion window lighting v/as reported GOOD or O.K. except for 3 
I comments that Sunlight doesn't reach indoors. 

BUILDING/ROOM SHAPE 

in conclusion the building and room shape were reported GOOD or O.K. in 
the opinion of the users. 

' CIRCULATION AREAS 

The corridor exhibit facilities on the third floor of the Art Building 

► were reported by the academic building administrator NOT FUNCTIONAL 

in his opinion BECAUSE the corridor is too narrow, the wall is too hard 
(plaster) and the lighting is too hot. 

> In conclusion the circulation areas were all reported GOOD or O.K. in 
the opinion of the users except for three comments bn there being too 
much furniture in instructional rooms. 

* 

WINDOW LOCATION 

* 

In conclusion, the windows were reported to be located GOOD or O.K. in 
the opinion of the users. 

COLOR SCHEME 

r 

f POOR in the library. 

In conclusion, the interior color scheme (except library) was reported 
O.K. in the Opinion of the faculty and O.K. or POOR in the opinion of 
' the students. 

ierIc 



65 



V 



Page C-9 



AUDIO VISUAL EQUIPMENT (Mot tabulated in Table 1) 

* 

The rooms for which reports were made did not contain AY equipment. 
SUPPLY STORAGE 



POOR in library because none provided. 

In conclusion, personal student supplies storage facilities in 
instructional rooms was reported in a manner that suggest individual 
room problems exist: i.e. perhaps ceramic students store more supplies 

than painting students, etc. 

Ceilings (Not tabulated in Table 1) 

POOR in halls because they aren't designed for easy access to utilities, 
(z bar instead of lay-in) 

POOR in sculpture and painting studios because not high enough. 

POOR in art gallery because architecturalTy^'Too active" 

In conclusion, the ceilings were reported POOR in the opinion of the 
users. 

OFFICE DESKS AND CHAIRS (Not tabulated in Table 1) 

In conclusion, the office desk storage , and work surface height and size 
were reported GOOD or 0. & in the opinion of the users. 

In conclusion, the office chairs and bookshelves were reported GOOD or 
O.K. in the opinion of the users. 

GARMENT STORAGE 



POOR in library because none provided 
POOR in offices because none provided 
POOR in instructional rooms because located incorrectly 

In conclusion the garment storage faci 1 i ti es were reported POOR in the 
opinion of the users. 

OTHER CHARACTERISTICS OF. BUILDING 



In conclusion, the other characteristics of the Art Building that were 
reported GOOD or O.K. in the opinion of the academic administrator were 
other classroom and office equipment. Student chairs, departmental storage 
rooms, student lounges, rest rooms, conference room, relationships of, 
rooms, size of classrooms and location of the building. 

One further observation was made: 

The outside walls of the Art Building were reported NOT FUNCTIONAL in the 
opinion of the plant superintendent because they contain no sandwich 
insulation in the ribs which are exposed to room interior; "terrific heat 
loss results in drafty conditions near outside walls and high heating costs. 
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OTHER CHARACTERISTICS OF ART GALLERY 



In conclusion, the other characteristics of the Art Gallery that were 
reported GOOD or O.K. (without exception) in the opinion of the curator 
were rest rooms, relationship of rooms, shape of rooms and location of 
gallery. 

OTHER CHARACTERISTICS OF INSTRUCTIONAL ROOMS 

The painting studio skylights in the Art Building were reported by the 
academic building administrator NOT FUNCTIONAL in his opinion BECAUSE 
the daylight only reaches about 25% of the total room floor area, and 
about 50% of that area is circulation space. 

In conclusion, the facilities for darkening windows in instructional 
rooms were reported POOR in th'i opinion Of the faculty because there 
aren't any. 

VALUE JUDGEMENTS 



From the opi ni ons and problems reported by the users, and the conclusions 
reported by the evaluator, the following value judgements might be made 
by an administrator: 

1. The thermal environment is unsatisfactory for all functions. The 

HVAC system was not completely operational at the time of the survey 
and was generally reported unsatisfactory: it should be re-evaluated 

again this spring. 

a) The role that the uninsulated exterior walls and looSe-fitting 
windows play in uncomfortable conditions Should be specifically 
investigated. 

2. The luminous environment is Satisfactory for all functions. 

3. The sonic environment is poor in the classrooms and offices for two 
reasons: 

a) High intensity construction noises 

b) Poor room acoustics reported by the faculty. However, this 
should receive further study because the students valued room 
acoustics GOOD or O.K. 

4. The spatial environment is satisfactory for all functions. 

5. The ceilings, hallway floors, and garment storage facilities are 
universally not functional and should be studied for correction. 

6. The studios and exhibit areas and building safety facilities have 
design problems that should be studied for programming statements 
that would foster more satisfactory solutions in future designs. 
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CONCLUSIONS ON THE . EVALUATION METHODOLOGY 

The third study objective was to have this study serve as a pilot study 

for a theory of evaluations. The following comments respond to that 

objective. 

1. Information useful for programming and design * and for possible 
renovations was gathered from users in reference to the building, 

to specific kinds of rooms, and to some specific physical characteristics. 

2. The procedure can be improved to provide more useful information: 

a) By interviewing students and faculty, particularly while touring 
the building or room which is to be evaluated. 

b) By adding one more kind of form, entitled: Administrator 
evaluation of Special Purpose Rooms. 

c) By filling in the identification lines for campus, building and 
room before the forms are distributed to the campus for 
completion, 

d) By increasing the common content of all forms for more 
generalization. 

e) By using fewer, but the broadest, and more inclusive term possible 
for each characteristic. 

3. There's no easy way to assure a careful or thoughtful questionnaire 
completion, but the qualifications of the person making the return 
can be Considered when the results are reported. 

4. If an evaluation is to be centered on the instrumental use of an 
object for a human end* this kind of opinion poll immediately 
exposes for further study physical characteristics that are both 
good and bad in the opinions of the users for their activities. 
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APPENDIX B: REVISED METHODDOGY AND QUESTIONNAIRES 

The questionnaires which follow have been redesigned frcm the experience 
gained in using those in Appendix A. They are intended only for use in evalua- 
ting a new acadenic facility after initial occupancy. Further redesign will 
undoubtedly be needed as further experience is gained in their use. The ques- 
tionnaires are meant to give the users the opportunity to report: a) problems 

they have perceived, and b) ''valuing 11 opinions about separate physical charac- 
teristics of facilities. With these goals in mind, they have been designed 
vising the broadest and most general terms possible, and using each term on as 
many questionnaires as possible. All returns (except the M & 0 Evaluation of 
Building) can be tabulated in the following manner, entering the number of 
returns v;ith GOOD or O.K. or POOR values in the appropriate column as was done 



in Table 1. 



Item 


Instructional RoanS .] S.P. Hits. 


. _ Off ices 


Bldg.. ! 


Student 


Teacher | Adm. 

1 


Teacher & 
...Staff 


Adm. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 


G'D-OK-P'R 


G'D-OK-P'R 


G'D-OK-P'R 


G'D-OK-P'R 


G'D-OK-P'R 


















• 









Values above the solid horizontal line can be horizontally generalized; below 
the 'line, all values are unique for each kind of questionnarie. 
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The initial evaluation should occur: a) for the users, in the first few 

weeks of occupancy: and b) for the building, in the first six months of occu- 
pancy, preferably after three or four months have elapsed to allow HVAC, etc. 
adjustments to have been made. When it isn't possible to meet both of these 
criteria at the same time, it is recommended that since only a few of the phys- 
ical aspects included in the questionnaires are adjustable, first consideration 
should be given to catching the user’s fresh impressions of the building, and 
the evaluation should take place no later than the beginning of the third week 
of initial use of the building. The following steps are recommended: 

1. Entitle all questionnaires with respondent's, campus and building names, 
and date of evaluation. 

a; One Administrator Evaluation of Building for each person directly res- 
ponsible for the functional occupancy of the building or a major group 
of rooms in it; department heads may be an example of this. 

b. One M.& 0, Personnel ifoaluat ion of Building for each person directly 
responsible for the planning of implementation of the maintenance 

; and/of operation of the building; the plant superintendent and chief 
custodian may be examples of this. 

c. One Teacher & Staff Evaluat ion of Offices for each person assigned 
to the continuous use of an office. 

d. One Teacher Evaluation Of Instructional Poems per roan for each teacher 
who uses it at least one contact hour per week. 

e. Enough Student Evaluation^ of Instructional Poems per roan to represent 
a 20% sample of those students using it each contact period per week. 

f . One jVdnru ni strator .Evaluation of Other Boons for each room not otherwise 
included, to Joe evaluated by the functional or operational administra- 
tor, whichever is more appropriate. Examples of roans in this category 
may be lobbies, storage rooms, building service rooms, exhibit areas, 
assemblage roans, etc. 

2. Deliver questionnaires, interviewing each functional or operational ad- 
ministrator concerned with the building ,and noting "not functional 
because" (page 6) cairnents they make while touring the building. 

3. Tally the "good-ok-poor" value responses as shown in Table 1 (page 8) . 

4. Make summary value statements from Table 1 about each physical aspect 
evaluated for each roan and for the building (pages 10 - 15) 



' 



Pane C-15 

% 

5. Make "not functional because" statements from the "What‘s the Problem?" 
column about physical aspects of each roan and of the building, (pages 
10 - 15) 

6. Prepare value judgment statanents about environmental conditions or 
about roans or specific physical aspects that indicate what conditions 
ought to be further evaluated (page 16) 
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EVALUATION (a) 

)F BUILDINGS 
BY M & 0 PERSONNEL 

•UNY Office of Facilities Programing 
and Research 



C-'Rib 



Campus 



Building 




Person's Name 




Title - 




Date 





his is your opportunity to help us do a better job of planning instructional facilities. 

Please give us your best opinion on the physical aspects of roans and mechanical equipment by 
Kciting in each space GOOD, OK, Or POOR, We are really looking for problems, so when you write 
j .X)R, please try to tell us what the problem is in the section below, or On the back of the page, 
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THAT'S THE PROBLEM: Pi ease use roam number when possible, and cross-index your comments by 
f number to the appropriate box above. 
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Building 
Room Up.^ 
Room Type 
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Date 






Tnis is your opportunity to help us do a better job of planning facilities- ?1 ease give us 
*| our best opinion of the following list of items in this room by making an appropriate check 
i ./) on the rating lines. And if you rate something on the poor sice, try to tell us what 
you think the problem is. 

1 • The CHARACTERISTIC bein g EVALUATED 

SOUND 



Overall sound quality of room |"- 
Ability to hear/be heard ^ 
Noise isolation from outdoors 
Noise isolation between rooms 
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Other sound considerations (specify) » 

' Overall climate quality of room j_ 



Freshness of air 

Temperature of air 

Draft- free- ness of air 

Comfort of exterior v;a 1 1 s /*-;i ncows 

Other climate considerations (specify) 

LIGHTING Overall lighting quality of room 

Light from windows 

Room lighting 

Color of walls, .floors, "etc. 
■ * ^ * * 

Glare- f re e - ■ its s a ■ o f sur fdc a s 
■Other lighting considerations (specify) 
SPAC E Overall "space” quality 'of room 

Length, width, £ height of room 
'Length, width, « heierht of scace vou’occuov 
Amount £ arrangement of furniture 
Work surface height 5 site 
■Other " space” considerations (specify) 
BUILDING Overall quality of building 

- * . ■■ Doors 

Windows 
. Floor coverings 



EOUIPMENT 



ROOMS 



Other building considerations (specify) 
.Overall quality or equipment 

Furniture 

Facilities to store garments 
Facilities to store supplies 
Other ecu i omen t (snocifv) 
Overall quality of rooms 
Student lounges 

% 

.Conference rooms 
Entrances ar.d lobbies 
*■ Rost rooms 
Ru i 1 d i no s tor.?- -re 
Depar tr.;en tal s tor ag a 
Custodial rooms 
Shapes and sires of rooms 
Kolationnhios room to room 
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WHAT IS THE PROBLEM? 



l 


i 


~ (— ’ 


* i 


| 


l 




* i 

' < i 


f 


1 


t 


J - 


L * 


i 


1 


1 




i 1 


1 


_J 


t 


1 


f 1 


t 


1 


L . 


t . 


1 .. » 


» 




1 


f 


t * 


v . 1 


. f 


{ 


1 


■ r t 


i 

- - 1 . 




l 


\ 


— 1 t 


t 




f - 


. \ 


( . - 1 


- _t- 


i 


t 


i 


f . t 


- t 


f 




t- 


1 i 


1 




C 


4 


t I 


1 






i 


- 'I- t 


I 




L . 


* 


j _a 


t _ 1 






\ . ■ 


. .. t 


. t 






_ ! _ - . _ 


i 


1 


L, 


1 


. f 


. . 




\ - 


t 


! 


. . .1 


_! 


l' 


1 .... 


. J - 




1 


t 


1 


1 - 


t 


I 


t 


t 


j 


i 




l ... 


1 


I .. 


t 


_J 


F 


> 


. f 


v 1 






i 


i 


* 1 


t 


1 


i 


1 


* 




i 


t 


f 


! 


“■“T 


i 


i 


1 


-1., 


f 


i 


1 


l .... _ 




J 


i, 


i 




• 

) 


_J 


i 


i 


t 


1 


I 


i , 


i 


.... - A 




J 


| \ 




i \ 


L J 


• 

i 


^r^-l 


* 


1 


r 




(, 




i 




-.1 


! 


t 


f 


.u 


• 


1 


_ t 


t 


j 


-( 


1 


t 


i 


1 


t 


t 


I 


i 


X 







l 


J » 




j 


i 


j__ 


_j , 


-J 


t 


t 




L j — 


. 1 



*C> 



74 



’I COM T:.‘ o: 

me 



Perhaps we have missed sc me thing in the above list that you'd like fo rofion ■ n ■. ^ 
Please, do so on the back of this quest iot naire . Wo want to know in v!v t v-v'i 
. Hit c!_ bn l VH ■lr ■** f*n>r*s von on " - or of f ! 
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EVALUATION (?) 

OF ROOMS W 
BY STUDENTS 

SUM? Office of Facilities 
Programing s Research 



Campus^ 
Building^ 
Room Uo._ 
Room Typc^ 
Name 



* 



Date 



Cr*Uft 



j Chis is your opportunity to help us do a better job of planning facilities. Please give us 
your best opinion of the following list of items in this room by making* an aoorooriate check 
; .(/) on the rating lines. And if you rate something on the poor side# try to tell us v;hst 



, / ou think the problem is. 

The CHARACTERISTIC being EVALUATED 



Overall sound quality of room 
Ability to hear/be heard 
Noise isolation from outdoors 




* 

1. SOUND 

2 . 

r3. 

Noise isolation between rooms 

5; Other sound considerations^ (specify) 

6. CLIMATE * Overall climate quality of room 

Freshness of air 
Temperature 'of air 
Draft-free-ness of air 
Comfort of exterior walls/windows 



Overall lighting quality or room 
Light from windows 
Room lighting 
Color of walls, .floors, etc. 

**■ OlareyfreeT'r.ess' of surfaces' 
lighting considerations (specify) 
Overall "space" quality^of room 
Lenqth, width. £ height of room 
l.th , £ height of space you occupy 
mount £ arrangement of furniture 
Work surface height £ size 
space" considerations (soecifv) 
Overall quality of building 

- . Doors 

• Windows 

Floor coverings 
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EQUIPMENT 



-Overall quality of equipment 
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Facilities to store garments 
Facilities to store supplies 
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rl'HER COMMENTS: 



Perhaps we have missed something in the above list that you f d like to comment 
Please do so below or on the back or this questionnaire. We want to know in * 
ways tli is building "turns you on" - or off! 
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This is your opportunity to help us do a better job of planning facilities. Please give us 
your best opinion of the following list of i tens in this room by making' an appropriate check 
(vO on the rating lines. And if you rate something on the poor side, try to tell us what 
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you think the problem is. 

The CE-ARACTERISTIC being EVALUATED . 

* 

1* SOUND 



2 . 

3. 
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5. * 

6*. 'CLIMATE 
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» 8. 
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li. . ot 

'^2 : . LIGHTING 
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Overall sound quality of room 
Ability to hear/be heard 
Noise isolation from outdoors 
Noise isolation between rooms 

Other sound considerations C specify) 

■ Overall climate quality of room 

Freshness of air 
Temperature ' of air 
Draft- fres-ness of air 
Comfort of exterior valls/windovs 
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Overall lighting quality of room 
Light from windows 
* Doom 1 ight i ng 
Color of 'v*lls, .floors, ate. 
“ Clare-free-ness' of surfaces ' ' 



■Other lighting considerations (specify) ^ 
8.. SPACE . Overall ’’space" quality 'of room 
. Lenqth, width. £ height of room 
!tO . 'Length , . viclth , S height of space you ' occupy 
21- Amount S arrangement of furniture 

>. Work surface height £ size 

3 « -Other "space" considerations (specify) 

Overall quality of building 

- ■ * . Doors 

• Windows 

. Floor coverings 
Light control for audio-visual viewing 
Other building considerations (specify) 
-Overall cuality of souiement 

Furniture 

Facilities to store garments 
Facilities to store supplies 
Other equipment (specify) 
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FILMED FROM BEST AVAILABLE COPY 



EVALUATION © 

■F NON-INSTRUCTIONAL ROOMS 
BY OCCUPANTS 



Campus__ 



Building 



Boori ITo . . 



Boom Typo, 
llame 



UMif Office of Facilities 
Programing £ -P.escarch 



Bate 



C-2& 



, , . . ■ ** . 

i nis is your opportunity to help us do a better job of planning facilities- Please give us 
*\*our best opinion of the following list of items in this room by naming* an appropriate check 
{/) on the rating lines. And if you rate something on the poor side, try to tell us what 



ou think the problem is. 

, The CEL* FACTE HI STIC being EVALUATED 
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Ability to hear/be heard 


l, 


t 


* f 


r 


r 


| 




( • 


Wolse isolation from outdoors 


l 


l 


l 


. i- 


! 


f 


t i 


* 


Boise isolation between rooms 


L 


t 


v * t 


• 

t 


t 


1 


* 


5. 


Other sound considerations (specify) 
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CLIMATE * Overall climate quality of room 
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Color of ‘vails, floors, etc. 
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■Other lighting considerations (specify) 
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SPAjCE Overall "space" quality'of room 
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'Length,, width, 5 height of space you ‘occupy 
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BUILDING Overall quality of building 
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. Floor coverings 




1 


» 


i 


* 1 


! 


t 2 


i . 


Light control for audio-visual viewing 
Other building considerations (specify) 
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EQUIPMENT .Overall quality of equipment 
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~ Furniture 
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Facilities to store garments 
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Facilities to store supplies 
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Other equipment (specify) 
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Perhaps we have missed something in the above list that youM like to cement 
Please do so below or on the back of this questionnaire . We went to know in 
Vays this building "turns you on" - or off I 
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APPENDIX D 



AREA PER ACTIVITY IN CLASSROOMS 



State University of New York 
AREA PER ACTIVITY IN CLASSROOMS 



1 , 



CONTENTS Page 

Contents and Surrmary 1 

i* 

Introduction 2 

Purpose of Study 3 

Procedure 4 

Observations and Implications 

On definitions of terms 4 

On timing a study 9 

On the assigment of area to activity 10 

Conclusions 19 



Appendices (Available only in original office copies) 

A, Surrmary of Data for each Rocm (Examples-pages 10 & 11) 

B, Physical Space inventory 7/10/67 (Example-page 17) 

C, Instructional Activities Occurring in 

Classrooms, Pall 1966 (Example-page 14) 
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A prototype study is conducted which reveals that the empirical 
study of roans as they are being used (as contrasted to surveys, or 
to normative approached) contributes useful information for the plan- 
ning, programming, and design of classrooms. The use being made of 
the floor areas of thirty-seven classrooms is analyzed for each ac- 
tivity occurring in them. Observations are made with two implica- 
tions on the definition of terms, and two implications on the timing 
of area per activity studies. Observations on the use of floor area 
indicate: the need for a new planning unit of "usable" floor area; 
the need to examine area and access implications of furniture before 
it is purchased; the need to re-plan roans with inefficient architec- 
tural designs; the need for "universal" kinds of spaces; the need to 
substitute empirical for normative approaches to projecting floor 
area requirements ; the need to substitute two efficiency measures for 
the "space utilization" concept; and the need to store both "is" and 
"ought" data for analytic purposes. 
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State University of New York 
AREA PER ACTIVITY IN CLASSROOMS 



INTR3DUCTICN 

Hie factor which we call “area per activity" is expressed as square 
feet of floor area per activity, where the activity rray be a seated student, 
an instructor lecturing, or any other of the many activities that occur in 
classrooms . The factor is a link between human needs for ccmfort and utility, 
and the floor area (and space) which is needed to accomodate them. The 
factors are often called "space standards" when the activities have been 
lumped together for a particular kind of space for human use. 

It is common for space standards to be the result of survey and aver- 
aging. Bor example, a recent California report-*- cites: ''The space per 

station carpohent caimonly used in planning... has traditionally been 15 
square feet per station". It goes on to show the different area factors 
used by other colleges, and for various sizes of classrooms, varying frcsn 
11.4 to 13.4 square feet. But when their recarmendaticn is posed, they,, 
again quote the "traditional" 15 square feet figure and threw in the phrase: 
"...including space in service area". Thus, tradition is used as the 
authority to allocate building areas. 

The same approach is used (but in the opposite direction) when theore- 
tical studies of what ought to be are used for area factors. Yurkovich, in 



1 Matsler, Franklin G. , Space and Utilization Standards , California 
Public Higher Education , published by the Coordinating Council for 
Higher Education, Sacramento, California, September 1966, page 16. 
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a recent report reconmends as a way "... for determining an objective and 
appropriate space factor...", that "...typical arrangements must be tried 
out on paper ... 1,2 in this approach, the planner is using his expert know- 
ledge to benefit the users ; however, unless he bases his solution on ex- 
tensive field observations , he must also substitute his experiences and 
values for those of the users. 

Thus neither the traditional approach, which surveys and averages, 
nor the idealistic approach, which seeks paper answers, appear to observe 
cn-going enpirical reality as the basis for the assignment of area to 
activity except in very special cases. Our question is: can observations 

of on-going campus activities provide new information that is useful for 
the planning, programing, and design of spaces for learning? 



PURPOSE OF STUDY 



The need that suggested this prototype study was to develop "space 
standards" grounded in ernpirical experience. Secondarily, the question 
was: can enpirical reality provide new data that may be useful in turn as 
input: 

1. For planning, in the normative confutation of hew much 
building area a campus must and ought to have built for 
it. 

2 . For programing, in the normative confutation of how much 
building area an activity must and ought to have built 
for it. 

3. For design, in the normative description of shapes and 
relationships of building areas needed for the effi- 
cient and effective implertentation of educational aims. 



2 Yurkovich, John V., A Methodology for Determining Future Physical 
Facilities Requirements for Institutions of Higher Education, Uni- 
versity of Wisconsin, Madison, Wisconsin, December 1966, page 20. 



